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SUMMARY STATEMENT OF THE ACTIVITIES OF THE 
NATIONAL RESEARCH COUNCIL, 1938-39 | 


By Dr. ROSS G. HARRISON 
CHAIRMAN 


and 


Dr. ALBERT L. BARROWS 
EXECUTIVE SECRETARY 


INDUSTRIAL RESEARCH 


Mvcn of the attention of the National Research 
Council has been directed during the past year, based 
upon the culmination of previous interests, to various 
aspects of the function of research in industry. Large 
as are the expenditures for research in scientific insti- 
tutions and in universities, the traditional seat of the 
quest of knowledge, and for research by the agencies 
of government, necessary in connection with their 
administrative and regulatory functions and service 
to the publie, probably both of these together are now 
nearly equaled by the expenditures for research by 
industry. Moreover, if the amounts appropriated by 


the government for research in agricultural and engi- 
neering fields were added to the amounts directed to 
research in private industry, by far the greater amount 
of money expended at present for scientific work in 
this country would be found to be devoted to the 
applied sciences. Although mere expenditures of 
money are an imperfect criterion for real values, they 
are nevertheless indicative in these cases of the avidity 
with which knowledge is being sought after and in- 
ereased for man’s direct profit and advantage. 

These trends are reflected in some of the activities 
of the Council. During the past year the Division of 
Engineering and Industrial Research of the Council 
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has been reorganized with particular view to bringing 
the resources of industrial research into more effective 
touch with emergency needs of the Government. An 
Industrial Research Institute has also been organized 
under auspices of this division of the Council to study 
problems relating to the organization of research for 
industrial uses, mainly in manufacturing. The Council 
published last winter the sixth edition of a directory 
of industrial research laboratories of the United States, 
listing some 1,769 such laboratories. A study of the 
physiological, psychological and social effects of work- 
ing conditions upon employees in industry has also 
been carried on for the past two years. 

Last spring the National Resources Committee re- 
quested the National Research Council to undertake a 
study of research in industry in the nature of an 
appraisal of the scientific resources and interests rep- 
resented. This is for the purpose of knowing more 
clearly than we do now how extensively industry has 
come to depend on the rational application and devel- 
opment of scientific knowledge, the trends of progress 
of the scientific industries, the range and capacity of 
industrial laboratories for scientific work and the ways 
in which science and technology are influencing or 
affecting human welfare through the utilization of 
human labor in industry and through the manufacture 
of useful products and the rendering of convenient 
services. 


FELLOWSHIPS 


The post-doctorate fellowships of the Council, sup- 
ported by funds provided by the Rockefeller Founda- 
tion, are now administered by two boards, one for the 
medical sciences and one for the natural sciences. The 
Medical Board at its meeting early last spring made 
nine new appointments and three reappointments out 
of a total of 77 applications considered. These ap- 
pointments are for twelve months at stipends ranging 
from $1,600 to $2,300 for the year. In the natural 
sciences 155 applications were considered by the Board 
and 24 appointments were made, including one reap- 
pointment. These are at annual stipends ranging from 
$1,600 to $2,000. 

In reviewing recently the course of the administra- 
tion of these fellowships during the past twenty years, 
the National Research Fellowships Board in the 
Natural Sciences has felt that distinct changes have 
oceurred in the educational situation, in conditions of 
professional employment and in the progress of re- 
search during this period, and that changes should 
accordingly be made in the administration of these 
fellowships as a stimulus and aid to the advancement 
of science. Among changes adopted in its policies, 
the most significant perhaps are the intention of the 
board to make its future appointments, as a rule, from 
applicants who have taken the doctor’s degree a year 
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or more before applying for a fellowship and ty - 
point fellows for a second year less frequently 
heretofore. The basic annual stipend for fllomin 
in the natural sciences will be increased from $1,000, 
$2,000 (effective for 1940-41). The Board has aly 
advanced the date of announcement of felon 
appointments to about March 15 instead of May 
beginning with 1940, and correspondingly the Closing 
date for the receipt of applications has been change 
from February 1 to December 15. 

During the past year the Board offered a plan {y 
participating fellowships in cooperation with uniye, 
sities. This plan received some expressions of interes, 
but in the particular cases considered it was not pus 
sible to put the plan into operation. Under this play 
the Board will contribute one half of an annual cop. 
pensation of $2,000, to be matched by a similar eq). 
tribution from the university. The fellow, jointly 
appointed, will have approximately one half of his 
time free for research, but will be expected to devot. 
the other half of his time to university duties. For th 
coming year the Board intends to repeat its offer of 
cooperation with universities in this way. 


Screntiric Arps TO LEARNING 


For the past two years a committee of the Cound 
on scientific aids to learning has been engaged in 
directing studies upon the utilization of recent tech- 
nological achievements in motion pictures, radio, pho- 
tography, sound recording and reproduction, «ni 
other devices for aid in the process of learning in the 
schools. These studies have been supported gener. 


ously by the Carnegie Corporation of New York. ‘he i 


program of the committee includes over forty projects 
of investigation which have been undertaken with the 
assistance of specially engaged investigators in some 
cases or with the cooperation of institutions and ind- 
viduals interested in the matter. Several of these 
projects are concerned with the utilization of sound 
recording in public school teaching, as, for instance, 


in courses in speech, in English drama and in general § | 


science; with the possible classroom usefulness of 
sound slide films; and with the selection and improve- 
ment of instruments for the reproduetien of visual and 
auditory material. The committee has been instri- 
mental in arranging assistance to scholars requiring 
the development of instruments for the handling of 
large masses of data. Its interest in promoting the 
scholarly uses of microfilm has led to the setting up 
of a study of the whole problem of visual fatigue. 
Results of the visual fatigue study should have a1 
important bearing upon the use of the eyes in many 
occupations and skills and in general reading as well 
as in the narrower field of microfilm. For its orienta 


tion in the matter of visual fatigue, the Council ar- 
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aged for a conference (on May 20 and 21, 1939) to 
nsider the several aspects of the problem and to 
pvelop information essential to a program of inves- 
ations leading to a clearer recognition of the condi- 
us Which bring on excessive fatigue of the eyes. 
advisory committee, the personnel of which in- 
ides physicists, psychologists, ophthalmologists and 
pysiologists, is setting up a program of study for 
his purpose. 
Several reports have been published for the Commit- 
». which maintains offices in its own name (Commit- 
| on Seientifie Aids to Learning) at 41 East 42d 
treet, New York City. These include: 


Reports on the Reading of Microfilm. 

The Present Status of Equipment and Supplies for 
ficrophotography. 

Auditory Aids in the Classroom. 

The Possibility of Improving Documentation in Re- 
earch Centers by Microfilming. 

Eye Fatigue in the Reading of Microfilm. 

Local Broadeasts to Schools. 

Broadeast Receivers and Phonographs for Classroom 


ase, 
AMERICAN GEOPHYSICAL UNION 


The twentieth annual meeting of the American Geo- 


unc Mmphysical Union was held in Washington, D. C., from 
1 in MMpril 26 to 29, 1939. Regional meetings of the Sec- 
ech. fimgion of Hydrology were held in Los Angeles on Decem- 
pho. fmper 16 and 17, 1938, and in Spokane on December 28, 
and f938. The Transactions of these meetings have 


the Hrecently been published in four parts, totalling 740 
Che fie The American Geophysical Union was also engaged 
luring the past year in preparations for the seventh 
riennial general assembly of the International Union 
of Geodesy and Geophysics, which was held in Wash- 
Sexgton, D. C., during the period from September 4 to 
5, 1939. The invitations for this assembly had been 
extended through the National Research Council to 
the Union at its meeting in Edinburgh in 1936. The 
funds to cover necessary expenses were contributed in 
approximately equal shares by (1) the Federal Gov- 
e- Mpernment, (2) the Carnegie Corporation of New York, 
d Me (3) the Geological Society of America, (4) the Na- 
- $F tional Research Council and (5) the members and 


g Me friends of the American Geophysical Union. 

[ The registered attendance at this general assembly 

» fy of the International Union was 546, including delegates 

) Hand guests from 23 of the 34 countries adhering to 

and from three countries not adhering to the Union. 

Over 300 papers were presented and discussed at this 

® ‘neeting, and a large number of national reports on 

earth physies and of additional papers were recorded 

in the program, to be published later in the Transac- 

tions of the assembly and of the seven individual asso- 
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ciations of the Union. Although the increasing tense- 
ness of the international situation in Europe during 
the weeks just before the meeting and the eventual 
outbreak of war prevented many delegates from at- 
tending from abroad or from remaining for the as- 
sembly after reaching the United States, the program 
was carried through in its entirety. 


Srxta Paciric Science CONGRESS 


Much of the attention of the Council during the past 
year has been devoted to the preparations for the sixth 
Pacific Science Congress, with assistance from a Pacific 
Coast committee on arrangements. The congress was 
held between the dates July 24 and August 12, 1939, 
with sessions on the campus of the University of 
California and of Stanford University, and at Pacific 
House on the grounds of the Golden Gate International 
Exposition. The registered attendance was about five 
hundred, and over 700 papers were included in the 
program. These papers will be published during the 
coming year in the Proceedings of the congress. While 
most of the attendants at the congress were from the 
United States, representatives were included from 
some thirty countries of the Pacifie region and of 
European countries having colonies in the Pacific. 

In the absence in the Orient of international con- 
gresses in special fields which occur so frequently in 
Europe, this series of Pacific Science Congresses, of 
which the first was held in Honolulu in 1920, represents 
the coordinated interests of scientific men in all parts 
of the Pacifie area in problems of that region in a 
number of the major fields of science. These include, 
for example, the relationships of land masses, the lines 
of voleanic and seismic activity, the courses of the 
ocean currents, the meteorology of the region as a 
whole, its plant and animal migrations, the movements 
of its peoples, its biological and mineral resources and 
the distribution of disease. Vast as the region is, the 
scientific problems of its various parts can be seen as 
closely related, and those of one field of science as 
bearing significantly upon those of another. For these 
reasons this series of congresses with their wide range 
of discussion has been found to be of great value. 
The seventh congress of this series has been announced 
to be held in Manila in 1943. 


WASHINGTON BIOPHYSICAL INSTITUTE 


For the purpose of stimulating the adaptation of the 
methods of physies to biological research, and also for 
the encouragement of quantitative studies of the physi- 
cal aspects of the functioning of the plant and animal 
organisms, the Rockefeller Foundation has given to the 
Couneil a generous appropriation to be available over 
the five-year period ending June 30, 1942. The use of 
this fund is in charge of an agency organized in 1934 
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and termed the Washington Biophysical Institute, 
which operates as a committee of the Council. 

The value of this institute lies in the fact that it pro- 
vides a means through which the interests of university 
physicists and biologists implemented by the appro- 
priation of special funds can be coordinated with the 
interests and facilities of governmental agencies in 
this field. The work is conducted in the laboratories of 
the National Institute of Health in Bethesda, Mary- 
land. The facilities of the National Bureau of Stand- 
ards are available for the construction and testing of 
apparatus. A staff of several investigators and 
instrument makers is maintained responsible directly 
to the Biophysical Institute, but having access to the 
large facilities of these two government laboratories. 

The main program of the institute is the investiga- 
tion of biological substances by photochemical methods. 
Sterol and bile acid derivatives have been selected for 
these studies because they afford a rich source through 
body processes for derivative substances of great bio- 
logical importance. The work, it is hoped, will throw 
light upon the origin in the animal body of such sub- 
stances as antirachitic vitamins, hormones and muscle 
stimulants as well as the possible formation of carcino- 
genic substances. 

In connection with this research a large number of 
pieces of special apparatus have been designed and 
constructed by the staff of the institute in collaboration 
with the associated government bureaus, including 
monochromators to produce light of known and con- 
trollable quality, self-recording spectrographs in visi- 
ble, infra-red and ultra-violet light, as well as photo- 
cell detectors and integrators for specific regions of 
the spectrum. 

The Washington Biophysical Institute has initiated 
a number of lines of work which have already found 
a continuing place in government research, including 
studies of genetic and lethal action of ultra-violet, 
photosensitized action of visible radiation, isotopic 
tracing and the development of spectrocytology by 
means of the ultra-violet microscope. The institute 
looks forward to the development of services which 
it is hoped will be of general value in biophysical 
research. 

Narcotics RESEARCH 


The program of research on the chemistry and phar- 
macology of narcotie drugs which the Council under- 
took in 1929, through its Committee on Drug Addic- 
tion, has undergone a transition during the past year. 
The chemical and pharmacological studies, which have 
been pursued at the University of Virginia and at the 
University of Michigan since the beginning of the 
committee’s work, are now being carried on as a major 
part of the program of chemotherapy investigations - 
of the United States Public Health Service at the 
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National Institute of Health. The Committee o, ese 
Addiction is acting as an advisory committee to 4 
Public Health Service in the continuation of this Ww, 
It is also pushing ahead the clinical program whi 
was undertaken as the necessary corollary to 4 
chemical and pharmacological studies. A thin 
of the Public Health Service issued last fall! , 
marizes the results obtained during the course of 
committee’s work, “with special reference to the choy 
cal structure of aati derivatives and allied synth 
substances and their physiologie action.” 
The problem of the committee has been to projysmeon 
a substance of high analgesie properties with a nim 
mum of euphoric characteristics, which on this aceoyy 
would be a more nearly ideal drug than the presilieur 
derivatives of opium. Although the ideal drug \y 
not been found, nor as yet a substance which cap } 
unqualifiedly recommended as a substitute for mo. 
phine, much has been learned fundamentally concen ji 
ing the chemistry of alkaloids and methods for testiag 
their physiologic effects. Through the cooperation ¢ 
hospitals not only for the treatment of drug addictin 
itself but also for the treatment of tuberculosis aii 
cancer as well, certain of the substances, numberizg 
over 400, which have been produced by the chenis 
have been or are being tested therapeutically, ai 
there is some indication that a better drug than mo. 
phine may result from this work. - 
Whereas, when this work was initiated, only one « 
two American chemists were interested in alkalail 
chemistry, now a corps of highly competent investig: 
tors has been developed in this field. Also, a procedur 
for patenting new narcotic substances and for provi: 
ing the necessary control over them has been devise 
for the benefit of the public, and a pattern for succes: 
ful cooperation among university groups, industrul 
laboratories and governmental scientific and contr 
agencies. 


RESEARCH IN PROBLEMS OF SEX 


For the current academic year the Committee for 
Research in Problems of Sex has made eightect 
research grants, totalling $57,080, to collaborators 
located at fifteen institutions, continuing in the mail 
investigations which it has been supporting for somt 
years with funds furnished by the Rockefeller Fou: 
dation for the purpose. The Committee “was ap 
pointed eighteen years ago because of our ignorant 
concerning phenomena of sex and reproduction ai 
the prevalence of prejudice against inquiry into sexu 
phenomena. The primary purpose, as originally ¢0- 
ceived and recognized in policy, was the furtherane 
of the study of fundamental phenomena of sex. It 
the last two decades progress in the field of interet 
of the committee has been rapid, and the curretl 


1 Supplement No. 138 to the Public Health Reports. 
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arch situation is radically different from that which 

originally faced. Inquiry has become much more 
aried; endocrinology has developed remarkably; psy- 
biology has discovered new ways of investigating, 
.d of using investigatively, aspects of sexual be- 
,vior.” The committee has, accordingly, changed the 
i ection of the support which it has been giving, and 
rye years ago decided that the fields of endocrinology 
nd of hormonal reactions needed but little further 
sistance on its part. In the less well-developed fields 
f research relating to sexual phenomena to which the 
mmittee has since turned;its principal attention are 
Hie neurological and psychobiological problems of sex, 
»nd among the grants made by the committee for the 
Mee. yrrent year about as many grants have been made in 
hese fields as for general physiological problems. A 
econd edition of the volume “Sex and Internal Secre- 
ions,” edited by Dr. Edgar Allen, of Yale University, 
published last spring. 


ENDOCRINOLOGY 


The Committee on Research in Endocrinology has 
continued the program of coordinated research in this 
fficld which it inaugurated in 1937. Its program is 
adjusted with that of the Committee for Research in 
Problems of Sex by including the operation of gonadal 
factors on bodily processes in the general range of 
endocrinology, but omitting problems dealing directly 
with sex and reproduction, and the procedure followed 
alo by this committee is similar to that of the Committee 
Sfor Research in Problems of Sex. For the current 
uve Year (1939-40) twenty-nine grants have been made, 
vid Mae (Otalling $54,300, from funds previded by the John 
‘is Mary R. Markle Foundation, carrying forward 
ro. A Ost of the investigations which were supported last 
tri) me Year. These covered problems concerning neoplasia 
trl fae 2nd internal secretions, the relation of endocrines to 
old age, carbohydrate metabolism and diabetes, the 
pituitary or “master-gland” of the body, endocrine con- 

; trol of gastro-intestinal functions, lactation, water and 

for BE salt metabolism, changes in organs with diet and 
tl i growth and methods of testing for endocrine secretions. 


RADIATION 


me With the termination of funds this summer the pro- 
I- gram of investigations which the Committee on Radia- 
D- tion has been conducting for the past eleven years 
ee upon the biological effects of various forms of physical 
emanations has been brought to a close. The resources 
al of the committee, generously furnished in funds by 
: the General Education Board, the Commonwealth 
e Fund, the Rockefeller Foundation and through the 
contribution or loan of apparatus and supplies by a 
considerable number of manufacturers, have been 
} devoted during this period to the application of new 
techniques to the old biological problems of modifiabil- 

™ ity and inheritance. These new methods have opened 
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up large new fields of experimentation in genetics and 
its relation to evolution, and there are now many agen- 
cies and many investigators engaged upon these prob- 
lems. 

The trend of present work in this field includes the 
mechanism by which radiations influence the develop- 
ment, the morphology, the cytology and the genetics of 
organisms, and especially the effects of different wave- 
lengths of emanation, the photosynthesis of hormone 
reactions in plants, radiosensitivity of tissues, photo- 
dynamic reactions and more recently the action of 
neutrons on living e¢ells, the use of artificially radio- 
active substances in tracing the metabolism of minerals 
in the animal body and the mechanism of the process 
of the recovery of cells after injury by various forms 
of radiation. This committee has thus been supporting 
by means of grants and the loan of apparatus to 
collaborators in a large number of institutions work 
which is similar to that which the Washington Bio- 
physical Institute is conducting directly in a portion 
of this field in cooperation with government labora- 
tories. ) 


OTHER ACTIVITIES OF THE COUNCIL 


It is not possible to refer in this brief report to all 
the current activities of the Council. These will be 
covered in the regular annual report to be published 
later. A word, however, may be said here about some 
of these developments, as follows: 

Two monographs have recently been issued (through 
a commercial publisher), VII. “Internal Constitution 
of the Earth” and VIII. “Terrestrial Magnetism and 
Electricity,” in the series of monographs on “The 
Physics of the Earth,” which have been published by 
the Council since 1931. 

In addition to the Proceedings of the eighteenth an- 
nual meeting of the Highway Research Board last fall, 
the Board has issued this year: (1) A discussion of 
rural traffic problems (mimeographed) ; (2) a résumé 
of contributions at the annual meeting concerning road- 
side improvement; (3) a census of highway research 
in progress (mimeographed); (4) a volume on “Soil 
Mechanies and Soil Stabilization.” 

Annual meetings of a committee on electrical insula- 
tion held some years ago have expanded to the propor- 
tions of two-day conferences for the presentation and 
discussion of technical papers, the eleventh having been 
held in Pittsburgh last November with an attendance 
of over one hundred electrical engineers and university 
physicists. 

The Third Report of the Council’s Committee on 
Catalysis, reviewing advances in this field since 1930, 
was issued last summer. Arrangements have also been 
made for the publication (commercially) of a catalogue 
of ring systems used in organic chemistry, which has 
been under compilation for a number of years and 
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now presents diagrams and formulae for some four 
thousand organic substances. 

A symposium of contributions on processes of geo- 
logic sedimentation prepared under auspices of a com- 
mittee of the Council has been published by the 
American Association of Petroleum Geologists. Ar- 
rangemerts are also being made for the commercial 
publication of a “Sympesium on Some Relations of 
Structural Features to Ore Deposition.” 

The Council has subscribed for a table at the Naples 
Zoological Station, which is at the disposal of Ameri- 
ean zoologists on request. Committees of the Council 
have prepared programs of investigation on the bio- 
logical processes of aging and for studies of inheritance 
in man. 

A committee of the Council’s Division of Anthropol- 
ogy and Psychology has advised in recent years in the 
conduct of archeological excavations made in thy Ten- 
nessee Valley in areas to be inundated by the building 
of power dams, and the division has also been requested 
to advise the Work Projects Administration in regard 
to basic problems of American archeology. A second 
edition of an international directory of anthropologists 
is now in preparation. 

Among other new undertakings of the Council, as 
represented: by the appointment of committees during 
the year, are the following: 


AWARD OF THE MEDALS OF THE ROYAL SOCIETY’ 
By Sir WILLIAM BRAGG 


THE Copley Medal has been awarded to Professor 
Thomas Hunt Morgan. 

In those branches of biology which are called botany 
and zoology the most important advance during the 
present century has been the development of genetics. 
The establishment of definite laws of heredity, and the 
discovery of the mechanism, the gene, by which heredi- 
tary qualities are carried on from generation to gen- 
eration, has revolutionized our outlook on the funetion 
of the nucleus of the cell and of the chromosomes it 
contains; it has enabled us to understand the signifi- 
cance of the maturation of the germ cells and of ferti- 
lization as they occur in higher animals and plants, and 
thus led to a very rapid development of nuclear cytol- 
ogy. The theory of the gene has given us a new out- 
look on the determination of the development of an 
animal or plant. But nowhere has genetics produced 
greater changes than in our attitude to evolution. The 
observation that mutations arise de novo at a definite 
rate, that the number of different mutations occurring 


1 From the address of the president at the anniversary 
meeting, November 30, 1939. 
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The application of x-rays to physics and chem; 
the use of spectroscopy in analytical chemistry, 

The compilation of thermochemical data for the eho; 
industries. 

The technology of organic plastics. 

The organization of basic geographic data and the devel 
opment of new techniques for geographical research, 

The construction of a Pleistocene glacial map for North 
America. 

The importance of breeding pure-line strains of animals 
for scientific purposes. 


INTERNATIONAL SCIENTIFIC MEETINGS 


The Council has been represented at internatioy 
scientific congresses abroad as follows: 


15th International Geographical Congress and Geney 
Assembly of the International Geographical Unig, 
Amsterdam, July 18-28, 1938 (at which cartograpiy 
in the United States was represented by an extensiy, 
exhibit) ; 4 representatives. 
General Assembly of the International Astronomic 
Union, Stockholm, August 3-10, 1938; 6 represe. 
tatives. 
General Assembly of the International Scientifi 
Radio Union, Venice, September 5-15, 1938; 5 rep. 
resentatives. 
International Congress of Genetics, Edinburgh, 
August 23-30, 1939; 5 representatives. 


6th 
6th 


7th 


in a single species may be very large and that the 
mutations in allied species are essentially identical, 
have shown us for the first time the materials which 
are available as a basis for evolutionary change. The 
quantitative nature of genetics has made it possible to 
examine the effects which result after many genem- 
tions from the establishment of a community by a fev 
individuals of different hereditary composition, and to 
estimate the effect of a definite advantage attaching to 
one particular quality on the ultimate composition of a 
population. It has thus put the theory of naturil 
selection on a sound theoretical basis. Furthermore, it 
has enabled us to observe indirectly the effects of nat- 
ural selection in wild populations, and to plan exper'- 
ments to determine its effects. 

The practical applications of genetics are as imp0- 
tant as its influence on theory. The whole of the breed- 
ing of many cultivated plants, including maize, is now 
firmly based, and the process of improvement in- 
mensely hastened by cytological examination. Genetics 
is already influencing animal breeding, and in its mod- 
ern developments is throwing much light on the possi- 
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iy of controlling hereditary diseases in man. Thus 
influence of genetics is already very wide-spread, 
4 it will become important even in fields in which 
little appreciated. 
In the development of genetics the work of the 
an school has been paramount. It is to Morgan 
m. we owe that exploitation of Drosophila melano- 
ter which is the basis of most modern developments. 
»him we owe the theory of the gene, which is funda- 
tal, and the explanation of “erossing over” which 
ms the basis of the conception of the linear arrange- 
mt of the genes and the chromosomes. From these 
Bring points all other work springs, and much of this 
rk comes from Morgan himself, his associates and 
; students. Thus, although in the case of a man 
king for many years in the closest association with 
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eral 

ion, imery able men, it is impossible to isolate his individual 
aphy fintributions, it is evident that Morgan has done more 
nsiveMmman any other man to establish genetics and thus to 


yolutionize our ideas in many different fields of work, 
practical affairs as in pure theory. 


fA Royal Medal has been awarded to Professor Paul 
drien Maurice Dirac. 
“PHM Dirac’s chief work has centered around the funda- 
ental principles of modern theoretical physics. The 
ew quantum mechanics was discovered by Heisenberg 
» 1925. Dirae at onee realized the great importance 
f this discovery, started to work out its fuller impli- 
ttions and by a remarkable combination of origi- 
ality, mathematical skill and uncanny instinet rapidly 
tablished himself as a great leader in this field. His 
arliest efforts were directed towards tidying up the 
htermediate field between that of the new quantum 
hechanics and the Newtonian. In this connection he 
tablished the importance of the Poisson bracket ex- 
ressions of the old mechanies. An early and very im- 
ortant paper was on the fundamental equations of 
uantum mechanics. This was a generalization of any 
arlier work in this field, and for the purpose he intro- 
uced a new algebra, that of non-commutative numbers. 
Probably his greatest achievement was that of end- 
g the conflict between quantum mechanics and rela- 
ivity mechanies by showing how to make the funda- 
hental equations of quantum mechanics invariant un- 
ber a Lorenz transformation, at any rate to a first ap- 
proximation which has not yet been improved on. 
this led to a revision of the theory of the hydrogen 
tom which confirmed Sommerfeld’s formula for the 
ine structures of spectrum lines and x-ray levels. This 
ormula had been derived hitherto from a mixture of 
“pirical results and theoretical guidance, but had not 
een deduced from general fundamental principles. 
the idea of a quantized electron spin also fitted nat- 
tally into the new theory. The harmonization of the 
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quantum and relativity mechanics also required the 
introduction of the strange conception of negative 
energy states (holes) and this is generally regarded 
as a prediction of the existence of the positive electron 
(positron) since discovered by Anderson. 

His book, “The Principles of Quantum Mechanics,” 
is an important and original work, a comprehensive 
account of the subject by an acknowledged master in 
this field. 


A Royal Medal has been awarded to Professor David 
Keilin. 

Professor Keilin’s contributions to entomology ex- 
tend over nearly thirty years. In the main they con- 
cern the higher Diptera: with critical ability and a 
great capacity for detailed observation he has demon- 
strated the very close correlation that exists between 
larval structure and habits in these insects. As the 
result of Keilin’s work it has become possible to deter- 
mine the habits of almost all such larvae from an ex- 
amination of their mouthparts and pharyngeal ridges. 
Among his many papers those on carnivorous Antho- 
myidae and on the remarkable life-cycle of the parasite 
of Pollenia rudis deserve especial mention. 

Professor Keilin’s main contributions to biochem- 
istry have been his studies on cytochrome, published in 
a series of papers from 1925 onwards. These have 
filled an important gap in our knowledge of cell 
respiration and, in particular, have shown how various 
mechanisms, the existence of which was already known, 
are related to one another through the linking mecha- 
nisms which Keilin himself has discovered. He has 
shown that cells contain a respiratory pigment, cyto- 
chrome, composed of at least four components related 
to haematin. One of these is in all probability the 
enzyme previously known as indophenoloxidase. The 
eatalytie activity of this enzyme depends entirely on 
cooperation with the other three components of cyto- 
chrome. The complete cytochrome system forms within 
the cell a highly active catalytic mechanism which by 
utilizing molecular oxygen can easily oxidize hydrogen 
atoms of certain substrate molecules which have been 
activated by dehydrogenase systems. This shows that 
the enzyme component of cytochrome may be identified 
with the previously undiscovered oxygen-transporting 
enzyme of Warburg and his coworkers. 

Other work of Professor Keilin in this field has 
included the characterization of certain oxidizing en- 
zymes which make use of molecular oxygen, and the 
preparation in a pure condition of the polyphenol 
oxidase of mushrooms. The latter has been shown to 
be a copper protein compound. Recently he has also 
isolated in a pure state copper protein compounds 
from blood corpuscles and liver (haemocuprein and 
hepatocuprein) which may be of biological importance, 
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though they are not apparently concerned in oxidase 
reactions. Keilin has thus provided us with an inte- 
grated picture of cellular respiration which, though it 
does not cover all respiratory mechanisms, is an enor- 
_ Mous advance on the much less systematized knowledge 
that we had before his work was published. 


The Davy Medal has been awarded to Professor 
James William McBain. 

McBain’s claim to special recognition rests essen- 
tially on the circumstance that he created, and has 
led the development of, a new and important chapter 
of physical chemistry—the study of colloidal electro- 
lytes. It was as the result of a long series of precision 
measurements on the electrical and thermodynamic 
properties of soap solutions that McBain originally 
defined this new class of materials, which combined in 
a special way the properties of colloids and electrolytes. 
The definition and constitutional theory proved to be 
the key to the orderly exploration, which thenceforth 
proceeded with continually growing impetus, of a large 
and fruitful field—incidentally one of considerable 
technical importance. The materials include soaps, 
nearly all modern synthetic detergents, a number of 
inorganic substances, such as silicates and tellurates, 
as well as many dyes, proteins and biocolloids. The 
value from a physical point of view of their classifica- 
tion as colloidal electrolytes and the general correctness 
of the micellar description of the thermodynamic and 
electrical properties which distinguish these materials 
are to-day universally recognized. 

In the continued investigation, in which numerous 
workers have contributed to the general development 
of the subject, McBain has been a leader, and his work 
has thrown much light not only on the special proper- 
ties of the ionic micell, but also on the physical proper- 
ties of colloidal particles as a whole. In the course of 
this work a great variety of experimental methods 
have been developed—chemieal, electrical, optical and 
mechanical methods—which are novel in their appli- 
cation and are in some cases novel in themselves. 
Reference may be made to the quantitative study of 
“solubilization” and the elaboration of the air-borne 
ultra-centrifuge in illustration of McBain’s versatility 
of technique. 

In addition to the composition and organization of 
a colloidal particle, its interface with the continuum 
has a decisive influence on its properties, and this gives 
special importance to the section of McBain’s work 
which deals with the structure, composition and depth 
of macroscopic interfaces, especially of the surfaces of 
colloidal electrolyte solutions. Here also he has devised 
many methods of study, one of the most striking being 
the “microtome” method whereby the outermost layer 
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of a solution can be peeled off with a rapidly yo: 
knife blade so that the surface concentration of 
can be directly determined. 


The Hughes Medal has been awarded to Py... 
George Paget Thomson. 

Thomson’s researches have been spread over q y; 
range of experimental and theoretical physics, 

Most of his earlier experiments were connect 
some way or another with positive rays, and jp 4 
field he obtained a number of valuable results, p, 
ably the most important of these is his discovery tf 
the small angle scattering of. protons in hydro 
could not be accounted for by treating the proj 
and electrons as point charges obeying the jn, 
square law of force, but that there must be some oi} 
law of foree operating at the small distance; ; 
approach during the very close encounters involve 

The scope of his work in pure physics is indica 
by the titles of three books he has written or, in q 
case, helped to write. These are: “The Atom,” “Wy 
Mechanics of the Free Electron” and the third editig 
of “Conduction of Electricity through Gases.” 
last is a joint effort with his father and is the m 
important work there is on the subject. Within th 
range his work is both experimental and theoretic 
but the experimental part predominates both in qu 
tity and in importance. 

Thomson has also made notable contributions | 
aeronautics. They include research work for the fighi 
ing air services during the Great War of 1914-18, 
book entitled “Applied Aeronautics,” 1919, and varinfil 
contributions to government publications. 

Thomson’s most distinguished work is based 1 
Davisson’s discovery—finally established in 1927—iu 
electrons were reflected by single erystals as if th 
were possessed of the characteristics of waves. } 
brilliant experiments and able reasonings there 
Thomson has opened out a new field of research whit 
has been singularly fruitful and is still full of promi 
He has been able to prove by direct experiment ti 
correctness of Louis de Broglie’s ideas of wave mech 
ies, not merely qualitatively but also quantitatively. !! 
fact electrons of mass m and velocity v on pasilf 
through a crystal give a diffraction pattern identitl 
with that given by a beam of x-rays of wave-lengi 
4=h/mv, where h is Planck’s constant, when pas 
in the same direction through the same crystal. live. 
this way the lattice constants of the erystal can 
measured instead of with x-rays, and in his first pap# 
Thomson showed that the values he found using ¢l# 
tron diffraction agreed to within one per cent. with t 
values previously got by the use of x-rays. 
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LIVINGSTON FARRAND 


1y Livingston Farrand, who died on November 
publie health lost a great leader; education, a most 
je administrator; science, a distinguished contrib- 
or; the underprivileged of the nation, a valiant 
jend. 

wa is it given to one man to contribute so largely 
s many and such diverse fields. Even more rarely 
sich a contribution rich in ‘the human values which 
se the scientific implications force and power. 

Born in Newark, N. J., on June 14, 1867, Living- 
m Farrand received his undergraduate education at 
rinceton, Where he was a member of the class of 88. 
e received his degree in medicine at the College of 
hysicians and Surgeons in 1891 and afterward took 
sgraduate work for a year at Cambridge and the 
necoeding year at Berlin. He returned to this coun- 
y to teach in the department of psychology of Co- 
mbia University until 1903, when he was advanced 
the chair of anthropology, a position which he held 
ntil 1914. In 1901, Dr. Farrand was married to 
argaret K. Carleton, of New York. Five children, 
bree daughters and two sons, were born of this union. 
Among Dr. Farrand’s many unusual capacities was 
hat of being able to carry on active creative work 
imultaneously in widely separated fields. He became 
eeretary of the National Association for the Study 
nd Prevention of Tuberculosis and devoted much time 
» the strengthening of its organization during the 
mame year in which he assumed the professorship of 
nthropology at Columbia and interspersed both duties 
ith expeditions to study the primitive populations of 
e northwest coast and in British Columbia. His con- 
lusions were stated in several authoritative mono- 
rraphs on anthropology. 

From 1914 until 1919 Dr. Farrand served as presi- 
lent of the University of Colorado. During that 
Bcriod, in addition to conventional academic tasks 
vhich he exeeuted with unconventional vigor and effi- 
iency, he devoted himself to effecting a complete re- 
Prganization of the medical school of that institution; 
it the same time giving generously of his time to act 
pon a series of conciliation boards during a period 
bf bitter labor disputes in the great industries of 
Olorado. 

By 1917 Europe had been at war for three long 
@cars. Health conditions had become distressing among 
the civilian populations behind the lines of each nation 
involved. In France, especially, tuberculosis was do- 
Ing vast damage. Accordingly, Dr. Farrand was asked 
lo take leave of absence from the University of Colo- 
m'2do in order to organize the fight against this disease 
among the French people; a difficult task, for they 
Were unfamiliar with the modern methods of searching 
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out early and incipient cases and isolating active cases 
for treatment. Also, they were bitterly antagonistic 
to the interference in their daily lives which this in- 
volved and were distinctly suspicious of the intruding 
Americans. Dr. Farrand handled the problem with 
distinction, however. In recognition of his services, he 
was made an Officer in the Legion of Honor. Because 
of his excellent relations with the French and his 
familiarity with the work of the American Red Cross 
overseas, he was suggested by their War Council as 
the proper person to direct the work of the organiza- 
tion after the war. He had almost completed the 
process of transition, in which the war activities of the 
Red Cross were transmuted into useful labors for a 
nation at peace, when he was chosen for the presi- 
dency of Cornell University. 

From his installation at Ithaca, N. Y., in 1921 until 
his retirement at the age of 70 in 1937, Dr. Farrand 
was not only a great university president, as mea- 
sured by the growth in size, prestige and support of 
the institution during that period, but he found time 
to contribute to many causes, especially in the interest 
of medicine, public health and education. He was first 
treasurer, then president of the American Public 
Health Association, and an editor of the American 
Journal of Public Health. From 1930 to 1932 he 
headed the State Health Commission appointed by 
Governor Roosevelt which drew up a 20-year plan to 
conserve the vital resources of the State of New York. 
He was among the first to place himself publicly on 
record against the Prohibition Amendment. He headed 
the emergency committee of American educators for 
the assistance of German scholars exiled by Hitler. In 
1932 he succeeded Dr. William Allan Neilson of Smith 
College as chairman of the board of trustees of the 
Carnegie Foundation for the Advancement of Teach- 
ing. He was a member of the board of the Milbank 
Fund and other foundations for the promotion of hu- 
man welfare. In 1937 he was elected a member of the 
board of governors of New York Hospital and a trus- 
tee of the American Museum of Natural History. He 
devoted much time during his latter years to study of 
the needs and the development of sound policies for 
better medical care for the masses of American people. 

Dr. Farrand was continually besought to assume 
executive responsibilities, because of his great capacity 
to see the best in men and get the best out of them, 
particularly in inducing them to work loyally along- 
side those with whom they differed. He was the great 
moderator, the composer of factions, the friend of free- 
dom of thought and unity of action. He knew how to 
implement an idea without regimenting the men who 
marched under its aegis. A great tribute was offered 
him on June 9, 1937, upon the conclusion of sixteen 
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years as president of Cornell University and becoming 
president emeritus. In a volume engrossed on parch- 
ment and signed by nearly 500 members of the Cornell 
faculty, there are among other glowing words of praise, 
these lines which summarize the deep significance of 
Dr. Farrand’s life and work: 


We wish to dwell upon that warm fellow-feeling which 
has characterized your daily association with members 0 
the faculty. 

Few there are among us who have not upon some occa- 
sion sought your advice or practical assistance. We have 
always left your office with gratitude for the helpfulness 
and sympathy which you have invariably manifested. 

Coining to the headship of the university in the full 
maturity of your mind and with rich experience in edu- 
cation and in public affairs, you have not thought it nee- 
essary to seek innovation for the sake of innovation. 

You have, on the other hand, missed no opportunity to 
reaffirm those fundamental principles of education which 
as members of the faculty we treasure most highly. 

During your presidency there has been in this university 
no question involving freedom of speech, no question as to 
the authority of the faculty in strictly educational mat- 
ters, no question as to academic security. The years of 
your presidency have been free from factional strife. 
We have enjoyed the academic peace which must prevail 
in an educational institution if it is to be worthy of the 
name. 


Men come, they serve, and they move forward to 
their greater to-morrow. Never for the cause of hu- 
manity which he loved, have we needed so much as now 
the skill and strength, the human kindliness and salty 
wisdom of Livingston Farrand. 

THOMAS PARRAN 


WALDEMAR LINDGREN 
1860-1939 


WALDEMAR LINDGREN died on November 3 after an 
illness of eleven months. His influence will long be 
present with those who work in his beloved geology, 
but they will miss his friendly greeting and counsel. 

His interest in geology began in early boyhood with 
walks in the pleasant countryside near Kalmar in 
southern Sweden. Soon he was making trips farther 
afield to the famous mineral localities and mines of 
Central Sweden which have stimulated the curiosity 
and imagination of so many Swedish scientists. By 
this time he had decided to make geology his life work. 
Until the closing year of his life he labored in this 
chosen field with a sustained enthusiasm and singleness 
of purpose that resulted in a remarkable unity of man 
and vocation. 

At the age of eighteen Lindgren entered the Royal 
Mining Academy at Freiberg, Saxony, was graduated 
four years later, and remained for an extra year of 
graduate work. While at the Academy he studied 
under the leading workers in geology and mineralogy 
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of that time. Typical of Lindgren was his al 
that one of the most valuable lessons he lean, 
Freiberg came from a reproof by one of his teache 
Weisbach, that the student should rely on himsele 
not on the professor. This wholesome Philosop) 
Lindgren later passed on to generations of fielq asc 
tants and students. 

In 1883 he came to the United States, and q y, 
later began work with the U. S. Geological Sur, 
A long succession of reports on the geology of impy 
tant mining districts came from his pen during q 
next three decades. Among these were the class 
descriptions of portions of the Mother Lode and oig 
districts in California; Silver City and De Lay, 
Idaho; Clifton-Morenci, Arizona; Cripple (ty 
Colorado; National, Nevada; and Republic, Washiy 
ton. The long intensive field studies of these y 
other ore deposits provided the data for the theorig 
and generalizations with which he so greatly enricl 
the science of mineral genesis. 

In 1911 he was appointed chief geologist of ¢ 
Survey, a testimonial to his broad grasp of all fie 
in geology. He resigned this position in 1912 to} 
come the William Barton Rogers professor of geolog 
and head of the department of geology at the Masy 
chusetts Institute of Technology. In 1933 he w 
appointed professor emeritus. 

The first edition of “Mineral Deposits” appeared i 
1913. It became the leading reference and text-boigiy 
of this subject the world over. The later editions hav 
maintained this position to the present time. 

Lindgren was a stimulating teacher. The genen 
tions of students who came from many lands to work 
with him have been lavish in praise of the man al 
the mentor. The respect with which students came ji 
him as a teacher soon was tempered by respect ani 
admiration for him as a friend. Those who came ti 
know him well treasure the memories of the maz, aulj 
the friend, beyond those of the teacher. The even tet 
perament, the ability to infuse life into a geologidd 
discussion, the disarming kindness with which he pr 
sented forceful objections to some theory were chart 
teristic of the man. 

For decades Lindgren has been recognized as tlt 
world’s leading student and interpreter of ore deposits 
He made important contributions to our knowledg 
and theory of alterations or changes in the rocks st 
jacent to fissure veins and igneous intrusions; tl 
process of replacement; the influence of physical © 
ditions on ore deposition; the role of igneous process 
in the formation of ores; the conception of ore dep 
tion within certain geological periods and provilees 
and the importance of colloids in the formation 4 
certain ore deposits. Transcending all these in imp 
tance, however, was his comprehensive philosophy 4 
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,igeral genesis and the far-reaching effect this has 
},4 on a host of other workers. 

Lindgren’s achievements can not be regarded as due 
sa golden age of opportunity during the exploration 
virgin mining camps in the rapidly growing West; 
ther he achieved because of a remarkably keen and 
walytical mind, an inordinate love for his subject, and 
5 great capacity for work. In addition to his own 
vestigations and those of others to which he gave 
Limulus, he was always keenly interested in the inter- 
hange of geological knowledge. With a reading 
knowledge of at least eight languages he kept abreast 
if the events in his field in amazing degree. He helped 
to establish the Journal of Economic Geology, and also 
the “Annotated Bibliography of Economie Geology.” 
Lindgren received the highest honors that his appre- 
dative fellow workers could bestow on him. Formal 
honors included election to many American and foreign 
sientifie societies. The honorary degree of doctor of 
sience was awarded him by Princeton and later by 
Harvard. In the citation made by President Conant 


- pot Harvard when he was conferring the degree he 
to pmmcescribed Lindgren as “. . . a geologist to whom all 
eologam—ncn turn for knowledge of the metallic secrets hidden 
vithin the rock.” A leading German geologist has 
e ymspoken of him as “Teacher and Master”—a phrase 

which has often been echoed in other parts of the 
req ame vorld. The widespread recognition of the position he 
ogi eld in his science is indicated by the remark of an old 
hog Prospector in a western mining camp who said, with 


THE SCHOOL OF TROPICAL MEDICINE OF 
THE UNIVERSITY OF PUERTO RICO 


Tue report of Dr. George W. Bachman, director of 
the School of Tropical Medicine of the University of 
Puerto Rieo, which is under the auspices of Columbia 
University, has been made publie. 

Nearly a dozen scientific, educational and govern- 
mental institutions collaborated with the school in 
researches during the past year. More than forty in- 
vestigations are in progress. 
An extensive building program begun in 1935 will 
5 be completed by the end of next year. Two three-story 
“i vings have been added for offices and laboratories, 
1 the university hospital plan has been reconditioned, 
an extra story has been put on each wing and a mod- 
ern animal house for research purposes has been 
constructed with funds. made available by such Fed- 
eral agencies as the Department of the Interior and 

the Puerto Rieo Reconstruction Administration. A 

new library and a building for physiology are now 

being erected on land transferred to the school by the 

United States War Department. 
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something like awe in his voice, that he had eaten 
breakfast the day before in a restaurant next to Lind- 
gren, and that Lindgren had sat at the counter and 
eaten pancakes just like any ordinary man. 

Lindgren built an impressive edifice which future 
work will probably change, but the blocks which he 
hewed out for the building will be used again and 


W. H. NEwHOUSE 


RECENT DEATHS 


Dr. FreperIc SCHILLER LEE, until his retirement in 
1938 professor of physiology at Columbia University, 
died on December 14 at the age of eighty years. 


Dr. STANLEY SyLvesTER SEYFERT, head of the de- 
partment of electrical engineering at Lehigh Univer- 
sity, died on December 11. He was fifty-eight years 
old. 

Dr. JoHN Buack JouNstToN, from 1914 until his 
retirement in 1937 dean of the College of Science, 
Literature and the Arts in the University of Minne- 
sota, died on November 19 at the age of seventy-one 
years. 


Dr. JoHN Jacop Pieper, professor of crop pro- 
duetion in the University of Illinois, died on Novem- _ 
ber 26, while en route home from the annual meeting 
of the American Society of Agronomy at New Or- 
leans. He was fifty-three years old and had been a 
member of the staff of the University of Illinois for 
twenty-two years. 


SCIENTIFIC EVENTS 


Researches in progress include: 


An analysis of the physical measurements of certain 
groups of agricultural workers; studies on the nutritional 
values of Puerto Rican forage crops; research into the 
chemistry of plants; ultra-violet solar radiation prelimi- 
nary to work on climate and health; vital statistics and 
maternal health and the prevalence of syphilis. Strepto- 
coccus infections in the tropics, the tropical disease sprue, 
the biological characteristics of pneumococci isolated in 
Puerto Rico, the réle of experimental tuberculosis and 
diet with vitamin B,-free rats, gland tuberculosis, cattle 
disease, infections from intestinal bacteria and intestinal 
parasites. The American Leprosy Association is col- 
laborating in an epidemiological survey of St. Thomas 
and neighboring islands. 

In the Department of Clinical Medicine, studies are in 
progress or have been completed on mucositis of the 
gastrointestinal tract and the effect of sulfanilamide on 
recurrent tropical lymphangitis. 

The Department of Medical Mycology and Dermatology 
has completed a study of the organism causing black 
‘“piedra.’’. 

The Department of Pathology has made studies of 
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filterable viruses, acute rheumatic fever and skin reac- 
tions to bacilli causing abortion diseases in cattle and 
on the effect of vitamin A-deficient diets, as compared 
with normal diets, in experimental schistosomiasis, or 
blood fluke disease. 

The Division of Parasitology of the Agricultural Ex- 
periment Station, in cooperation with the department of 
medical zoology, has carried on the study of the tropical 
diseases of calves and horses, on fluke diseases of domestic 
pigeons, and has made a survey of the active parasites of 
the island from the standpoint of both human and animal 
diseases. 


Fourteen gibbons and 439 rhesus monkeys were 
added during the year to the primate colonies on the 
island of Santiago in order to make available condi- 
tioned animals free from disease with known histories. 

A program of weekly conferences and lectures for 
the medical profession has been successfully devel- 
oped. Dr. Bachman recommends that plans be made 
for the creation and maintenance of a department of 
tropical physiology. The importance of this work in 
relation to the investigations that are now being con- 
ducted can not be overemphasized. 

The school has collaborated during the past year 
with scientific men associated with the University of 
Chicago, the University of Wisconsin, Duke Univer- 
sity, the Columbia School of Medicine, the University 
of Puerto Rico, the Presbyterian Hospital, the Agri- 
cultural Experiment Station at Rio Piedras, the 
Puerto Rico Reeonstruction Administration, wie 
American Leprosy Association and the National Com- 
mittee on Maternal Health. 


RESEARCH GRANTS OF THE VIRGINIA 
ACADEMY OF SCIENCE 


THE Research Committee of the Virginia Academy 
of Science met on November 18 to make the regular 
awards for the encouragement of scientific research in 
Virginia. It had available for distribution $650.15, 
which ineluded the sum of $125 from the American 
Association for the Advancement of Science. It had 
in hand eleven applications for grants amounting to 
$960. After careful consideration of each request the 
following awards were made: 


To Miss M. Katharine Cary, of the Medical College of 
Virginia, $75 for a study of the relation of alkalemia and 
acidemia to resistance to infection. 

To Dr. E. Ray Casto, of Emory and Henry College, $50 
for student assistance in the tabulation and graphing of 
data on the influence of climate on agriculture and manu- 
facturing. 

To F. F. Ferguson and Dr. E. R. Jones, Jr., of the Col- 
lege of William and Mary, Norfolk, $25 for aid in the col- 
lection of Turbellaria in the Norfolk area. 

To Professor F. H. Fish, of the Virginia Polytechnic 
Institute, $50 for the purchase of a colorimeter for use 
in the study of organic analytical reagents. 
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To C. C. Flora and W. C. Thacker, of the Virgini, Paly Cou 
technic Institute, $25 for aid in the construction gir 
thermostatically controlled water bath for use in 4 stud . Mor 
of the digestibility of the fat in various forms of »» Com 

To Dr. Allan T. Gwathmey, of the University o¢ Vi gir 
ginia, $105 for the purchase of a special camera for {ham oo1 
photomicrography of the various surfaces of singly eryy Com 
tals of various metals. hair 

To Dr. J. Frank Hall and Dr. R. L. Simpson, J;, @MMBpichar 
the Medical College of Virginia, $50 for the purchase ,f 
materials to be used in the construction of dental bridge 
in a study of the effects of such structures on the teeth ang 
other tissues concerned. 

To King A. Jamison, of the Virginia Polytechnic Ing 
tute, $50 for the purchase of canaries to be used in a sy, 
vey of the incidence of malarial parasites in the wild biri 
of Virginia. | 

To A. F. Meyer, Jr., of the Virginia Military Institut, 
$35 for the purchase of supplies and materials for use iy 
a study of the sterilization of dishes and equipment tj 
in public eating places. 

E. C. L. 


Secretary 


THE CARNEGIE INSTITUTION OF 
WASHINGTON 


THE annual meeting of the Board of Trustees of the 
Carnegie Institution of Washington was held on le. 
cember 15, in the Administration Building of the i. 
stitution at Sixteenth and P Streets. The Honorable 
W. Cameron Forbes, chairman of the board, presided, 
The following trustees were present: Thomas Bur- 
bour, James F. Bell, Robert Woods Bliss, Frederic 4 
Delano, Homer L. Ferguson, W. Cameron Forte; 
Walter S. Gifford, Walter A. Jessup, Frank B. Jewett, 
Charles A. Lindbergh, Roswell Miller, Stewart Paton, 
Elihu Root, Jr., Henry R. Shepley, William Bens: 
Storey, Richard P. Strong, Charles P. Taft, James \W. 
Wadsworth, Lewis H. Weed. 

The president of the institution, Dr. Vannevar Bus, 
submitted his annual report on the work of the institu: | 
tion during the past year, and the board authorize 
appropriations totaling $1,316,500 for conduct of te 
search activities of the institution for the year 1941. 

Governor Forbes was reelected chairman of the 
hoard for the next three years. Walter S. Gifford 
was reelected vice-chairman and Frederic A. Delan 
secretary for the same period. 

The Honorable Robert Woods Bliss, Dr. Walter 4 
Jessup and Dr. Lewis H. Weed were reelected as melt 
bers of the executive committee for the ensuing thre? 
years. 

Standing committees of the Board of Trustees wel 
appointed by the chairman for the year 1940 ® 
follows: 

Committee on Astronomy: Herbert Hoover, chairma, 
Walter 8. Gifford, Roswell Miller, Elihu Root, Jr., Wi 
liam Benson Storey. 
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Committee on Terrestrial Sciences: Frank B. Jewett, 
agirman, Frederic A. Delano, Homer L. Ferguson, Henry 
: Morgan, James W. Wadsworth. 

Committee on Biological Sciences: Lewis H. Weed, 
jairman, Thomas Barbour, James F. Bell, Alfred L. 
Hoomis, Stewart Paton. 

Committee on Historical Research: Henry R. Shepley, 
airman, Robert Woods Bliss, Charles A. Lindbergh, 
Zhard P. Strong, Charles P. Taft. 


GRANTS OF THE CARNEGIE CORPORATION 
OF NEW YORK 


Tue annual report of Dr. Frederick P. Keppel, 
president of the Carnegie Corporation of New York, 
has been issued. Grants amounting to $4,846,126 
were made during the fiseal year 1938-39 by the 
erporation to organizations and individuals in the 
United States and in the British Dominions and Colo- 
nies, Of this sum, $697,200 was given for library 
interests, $1,157,325 for the arts, $1,253,650 for re- 
garch, studies and publications, $204,921 for adult 
y education and $1,533,030 for the general program of 
the corporation. The largest grant made during the 
year was $250,000, given to complete the sum neces- 
siry to establish joint academic library services for 
Vanderbilt University, Peabody College and Scarritt 


p College at Nashville, Tennessee. 

bi Grants for scientifie research amounted to $137,500, 
and those for educational investigation, $233,550. 
J Grants were made to the amount of $432,500 for the 
4 of carrying forward the work of the Insti- 
tute of International Education, with headquarters 
t in New York, and of the New Zealand Council for 
i Educational Research. The American Association 


for Adult Edueation, the National Occupational Con- 
ference, the Committee on Scientific Aids to Learn- 
ing and the American Law Institute received the sum 
of $295,400 for work in their respective fields; $177,- 
000 was voted to the Association of American Col- 
| leges, the American Council of Learned Societies and 
the National Bureau of Economie Research. 

Grants of $500,436 were made for the British Do- 
minions and Colonies. In South Africa these funds 
have been used chiefly for scientific inquiry; in New 
Zealand and Australia emphasis has been on educa- 
tional research, libraries and social services. In Can- 


SCIENCE 


587 


ada grants have been made primarily to continue 
research programs in colleges and universities and 
to forward library extension. 

Appropriations for scientific work authorized and 
payable during the fiseal year 1938-1939 included: 


University of Puerto Rico, School of Tropical Medicine, 
development of library. $13,500. 

University of Michigan, experiments in microphotography. 
$8,000. 

New York Museum of Science and Industry. $52,625. 

American Museum of Health, studies in field of health 
education. $30,000. 

American Museum of Natural History. $25,000. 

American Association of Museums. $12,000. 

Research in genetics as it relates to intelligence, Univer- 
sity of Iowa. $2,000. 

The Carnegie Institution of Washington. $79,000. 

School of Medicine, Yale University clinic of child de- 
velopment. $30,000. 

Harvard University. $57,500. 

National Research Council. $106,300. 

American Mathematical Society, to establish in the United 
States an international journal of mathematics. 
$60,000. 

Research Council on the Problems of Alcohol, preliminary 
survey. $25,000. 

Marine Biological Laboratory, 
emergency support. $20,000. 

National Academy of Sciences, survey regarding a na- 
tional science fund. $15,000. 

Zoological Society of London, publication of Nomenclator 
Zoologicus. $6,000. 

American Neurological Association, research on heredity 


Woods Hole, Mass., 


of mental diseases. $3,000. 
Long Island Biological Association. $3,000. 
Dental research, various institutions. $53,500. 


In aid for research on insulin. $5,000. 

Comprehensive study of the Negro in America. $55,000. 

Brown University, development of work in mathematics. 
$6,000. 

American Mathematical Society, support of International 
Congress of Mathematics, 1940. $4,500. 

American Association for the Advancement of Science, 
support of educational program. $4,000. 

American Geophysical Union, Seventh Triennial Assembly 
of International Union of Geodesy and Geophysics, 
1939. $3,000. 


SCIENTIFIC NOTES AND NEWS 


Dr. Henry Norris Russet, director of the observa- 
tory at Princeton University, was elected to honorary 
membership in the New York Academy of Sciences at 
the recent annual meeting. 


Tue decoration of “Officer of the Order of Leopold” 
has been conferred by the King of the Belgians on Dr. 
James B. Murphy, member of the Rockefeller Insti- 


tute, New York, in recognition of his work in the field 
of cancer research. 


THE President of the Republic of Cuba has awarded 
decorations of the Order of Carlos J. Finlay to several 
public health workers from the United States and 
Mexico. The recipients, who were decorated at a re- 
cent meeting of the Florida Public Health Association 
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at Jacksonville by Dr. Domingo F. Ramos, director of 
Public Health in Cuba and Minister of National De- 
fense, included Dr. Angel de la Garza Brito, dean of 
the School of Hygiene, Mexico City; Dr. G. T. Dunna- 
hoo, past assistant surgeon of the United States Public 
Health Service, Miami; Dr. George MacDonnell, city 
health officer, Miami, each of whom received the officer’s 
medal, and Dr. Reginald M. Atwater, executive secre- 
tary of the American Public Health Association, New 
York, who received the Commander’s medal. 


AT a testimonial meeting at the Bohemian Club of 
San Francisco, Dr. Karl F. Meyer, director of the 
Hooper Foundation of Medical Research of the Uni- 
versity of California, and Dr. J. C. Geiger, director 
of public health of San Francisco, were presented with 
special embossed scrolls “in recognition of their service 
in the conquering of botulism and of the appreciation 
of the nation’s canners.” Representatives of the Uni- 
versity of California, Stanford University, the State 
of California, the City of San Francisco and of 
the canning industry were present. The work on 
botulism was initiated by the late Dr. E. C. Dickson, 
who was later joined by Dr. Meyer and Dr. Geiger. 


Dr. Mary Swartz Ross, professor of nutrition at 
Teachers College, Columbia University, received the 
annual award of the Associated Grocery Manufac- 
turers of America at the recent annual convention in 
New York, “in recognition of her contributions to the 
science of nutrition, the part she has played in the 
dissemination of scientific information concerning 
foods, her authorship in this field and her outstanding 
career as a teacher of others who teach nutrition.” 


Mary C. BUEHNE, administrative assistant in the 
office of the secretary of the American Chemical So- 
ciety, completed twenty-five years of service on No- 
vember 17. Her associates gave her a testimonial 
luncheon to express their appreciation and esteem on 
November 18. Miss Buehne was presented with a 
silver coffee service. 


Dr. GoTTLIEB HABERLANDT, professor emeritus of 
plant physiology at the University of Berlin, cele- 
brated his eighty-fifth birthday on November 12. 


Orricers elected at the recent Pittsburgh meeting 
of the American Public Health Association were: 
President, Dr. Edward §. Godfrey, Jr., Albany, 
N. Y.; President-elect, Dr. W. S. Leathers, Nashville, 
Tenn.; First Vice-president, Elisabeth L. Smellie, 
R.N., Ottawa, Canada; Second Vice-president, Dr. 
Domingo F. Ramos, Havana, Cuba; Third Vice-pres-. 
ident, Dr. Wilton L. Halverson, Pasadena, Calif.; 
Treasurer, Dr. Louis I. Dublin, New York, N. Y.; 
Executive Secretary, Dr. Reginald M. Atwater, New 
York, N. Y.; Chairman of Executive Board, Dr. Abel 
Wolman, Baltimore, Md. 
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Dr. THomas T. Mackie, New York, was ail 
president-elect at the recent annual meeting jp Ven 
phis of the American Society of Tropical Medici, 
Dr. Maleolm H. Soule, professor of bacteriology , 
the University of Michigan, was elected Vice-preg 


dent, and Dr. E. Harold Hinman, senior biologis, 4 
the health section of the Tennessee Valley Authoriy ing 
was elected seeretary. Dr. Louis L. Williams, jm: { 
Washington, D. C., became president. Mai 

At the annual dinner meeting on December 1) mmol t 
the New York Academy of Sciences, Dr. Roy Waljamm the: 
Miner, curator of living invertebrates at the Amudmmm wh0 
ican Museum of Natural History, was elected pra. D 
dent to succeed A. Cressy Morrison. Vice-president of | 
elected were: Leslie E. Spock, Anne Anastasi, Hora ss 
E. Wood, 2d, Ralph Linton and Victor K. Lala ii... 
Other officers elected were: Recording Secretary the 
Duncan A. MaclInnes; Corresponding Secretary, den 
Stuart Gager; Treasurer, Wyllys Rosseter Betts, Jr; thr 


Librarian, John Hendley Barnhart; Editor, Erich \f 
Schlaikjer; Councilors, W. J. V. Osterhout aii 
Douglas W. Johnson; Members of the Finance Con. 
mittee, Herbert F. Schwarz, John D. Sherman, Jr, 
and Wayne M. Faunce. The address of Mr. Morr. 
son, the retiring president, was entitled “The Prac. 
tical Benefactions of Pure Science.” Richard Arc. 
bold gave an account of his third expedition to Nev 
Guinea illustrated by motion pictures. 


Tue following officers and members of the Cou- 
cil of the Royal Society, London, were elected at the 
anniversary meeting on November 30: President, Si 
William Bragg; Treasurer, Professor T. R. Merton; 
Secretaries, Professor A. V. Hill, Professor A. C. 6. 
Egerton; Foreign Secretary, Sir Albert Seward; 
Other Members of Council, Professor F. C. Bartlett 
Professor P. G. H. Boswell, Professor F. T. Brooks, 
Dr. C. G. Darwin, Professor H. M. Fox, Dr. H. J. 
Gough, Dr. A. D. Imms, Professor C. K. Ingold, Pro- 
fessor G. B. Jeffery, Professor R. T. Leiper, Pro- 
fessor H. S. Raper, Sir Owen Richardson, Professor 
E. K. Rideal, Dr. F. J. W. Roughton, Professor W. 
W. C. Topley, Professor R. Whiddington. 


Dr. F. G. Donnan, formerly professor of chemistty 
at the University of London, has been élected presides! 
of the British Association of Chemists. . 

At a meeting of the British General Medical Counel 
on November 28 Dr. H. L. Eason, principal of the 


University of London, was elected president to sut- 
ceed Sir Norman Walker, who has served since 1931. 


Dr. Harry Stack SULLIVAN, president of the Wi: 
liam Alanson White Psychiatrie Foundation, has 1 
signed as professor of psychiatry at Georgetown Un'- 
versity School of Medicine. 


Proressor B. 8. Monroe has been made acting deal 
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of the Graduate School of Cornell University. He 
aeceeds Dr. Floyd K. Richtmyer, who died on No- 
vember 7. Professor Monroe has been secretary of 
he Graduate School sinee 1917. 
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proressoR Harry Dexter Watson, who is directing 
ihe civilian aviation program, has been appointed act- 
ing head of the department of mechanical engineering 
at the College of Technology of the University of 
Maine. His appointment, which is for the remainder 
of the academie year, is to fill the vacancy created by 
the recent death of Professor William Jordan Sweetser, 
who had been head of the department since 1915. 


Dr. STANISLAS FRANCIS SNIESZKO, of the University 
of Krakow, a former Rockefeller Foundation scholar 
at the University of Wisconsin, has been appointed 
research assistant in the department of bacteriology at 
the University of Maine for the remainder of the aca- 
demic year. The appointment has been made possible 
through the cooperation of the Maine Canners’ Asso- 


ciation. 

an 

Con. ReceNT appointments in the Division of Plant 
dh Pathology and Physiology of the Texas Agricultural 
EXperiment Station include: Dr. Charles E. Minarik, 
Profan plant physiologist in rice investigations at Beaumont, 


ire. fame and Dr. Glenn KenKnight, plant pathologist, who will 
Ney conduct investigations of peanut, watermelon and 
| cantaloupe diseases at Stockdale. 


om Masor GENERAL CHARLES RANSOM REYNOLDS, who 
‘them vetired last June as Surgeon-General of the United 
Sirf States Army, has been appointed chief of the Division 
‘on; OL -~Tuberculosis Control of Pennsylvania State 
Department of Health. 


nf; Dr. J. ALFRED Hatt, formerly associate director of 
ell MM the California Forest and Range Experiment Station, 
ks BP U.S. Forest Service, has been named director of the 
J. Central States Forest Experiment Station, with head- 
' @ quarters at Columbus, Ohio, to sueceed Willis M. Baker, 
'~ @® who has resigned to become chief forester for the Ten- 
uessee Valley Authority. Dr. Hardy L. Shirley, for- 
uerly in charge of silviculture investigations at the 
Lake States Forest Experiment Station, has been made 
ym ‘rector of the Allegheny Forest Experiment Station, 
ti with headquarters at Philadelphia. He succeeds R. D. 
Forbes, who will devote his full time to special assign- 
ments, 


Dr. Witt14M Bowre, who retired in 1937 as chief of 

the Division of Geodesy of the U. S. Coast and Geo- 
detie Survey, has been appointed executive secretary 
of the Society of American Military Engineers and 
editor of The Military Engineer, the journal of the 
society. He took over his work at the national head- 
quarters in Washington on December 1. 


Dr. Max Curzer, from 1931 to 1937 director of the 
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Tumor Clinic of the Michael Reese Hospital, Chicago, 
and Dr. George M. Smith, research associate in anat- 
omy, Yale University School of Medicine, have been 
appointed members of the National Advisory Cancer 
Council to succeed Dr. Ludvig Hegtoen, and Dr. 
Clarence C. Little, director of the Roscoe B. Jackson 
Memorial Laboratory of Bar Harbor, Me., whose terms 
have expired. Members include Dr. James B. Conant, 
president of Harvard University; Dr. Arthur H. 
Compton, professor of physics at the University of 
Chicago; Dr. Mont R. Reid, professor of surgery at 
the University of Cincinnati, and James B. Murphy, of 
the Rockefeller Institute for Medical Research. 


Dr. E. D. Aprtan, professor of physiology in the 
University of Cambridge, has been appointed to suc- 
ceed the late Professor John Mellanby as a member 
of the British Medical Research Council. 


Dr. Joun N. Covucn, of the department of botany 
of the University of North Carolina, has been granted 
leave of absence for the winter quarter. He will leave 
Chapel Hill on January 1 for special work in Mexico. 
He will work in conjunction with the Mexican Depart- 
ment of Forestry, which will furnish guides in return 
for duplicate specimens of all that is collected. 


Dr. WuiapysLaw GorcynskI, from 1919 to 1928 
chief of the Polish Weather Bureau, is now working 
at the Scripps Institution of Oceanography of the 
University of California. He is gathering data for a 
comparative study of the sunshine in Southern Cali- 
fornia and the Mediterranean region. Dr. Goreynski 
was attending a meeting of the International Union of 
Geodesy and Geophysics in Washington, D. C., when 
Germany invaded Poland. 


Dr. IsataH Bowman, president of the Johns Hop- 
kins University, and Dr. Perrin Long, associate pro- 
fessor of medicine in the Medical School, spoke at the 
annual meeting on December 12 of the Johns Hop- 
kins Alumni Association of New York, New Jersey 
and Connecticut. Dr. Bowman’s address was entitled, 
“Who is Responsible for Peace?” Dr. Long spoke 
on “Sulphanilamide.” 


THE History of Science Society will meet with the 
American Association for the Advancement of Sci- 
ence at Columbus on December 29. The morning ses- 
sion will be devoted to the history of agriculture, with 
Drs. H. G. Good and C. A. Browne as speakers. At 
the afternoon session on medical history, the speakers 
will be Drs. L. T. Moore and E. R. Lang. At the an- 
nual dinner Dr. Louis Karpinski, professor of mathe- 
maties at the University of Michigan, will give an 
address on “Organie Unity of the Contributions to 
the Progress of Mathematical Science.” 
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THE Society of American Bacteriologists will hold 
its forty-first general meeting at New Haven on De- 
cember 28, 29 and 30, under the presidency of Pro- 
fessor Arthur T. Henrici, of the University of Minne- 
sota. The occasion will mark the fortieth anniver- 
sary of the founding of the society at New Haven on 
December 29. Professor C.-E. A. Winslow, a charter 
member, will review “The First Forty Years” of the 
society’s development at the annual banquet, at which 
the living charter members will be introduced by the 
toastmaster, Dr. Karl F. Meyer, and presented with 
testimonials. The annual presentation of the Eli 
Lilly and Company Research Award in Bacteriology 
and Immunology will be made at this time. The sci- 
tifie program will emphasize bacterial chemotherapy, 
immunity, filterable viruses and fermentation. Other 
sessions will consider bacterial physiology, dissocia- 
tion, taxonomy and various aspects of agricultural 
and industrial microbiology. Round-table discussions 
will be held on the History of Bacteriology, Bacterial 
Chemotherapy, the Teaching of Bacteriology and 
Fermentation. 


THE Emergency Executive Committee of the Inter- 
national Congress of Mathematicians has decided defi- 
nitely to postpone until some more favorable date the 
congress which was to have been held in Cambridge 
in September, 1940. Notice to that effect is being sent 
to the invited speakers and to others interested. 


INDEFINITE postponement of the eighteenth session 
of the International Geological Congress fixed for July 
31 to August 8, 1940, in London has been announced. 
An invitation from the Geological Society of London 
for the eighteenth session to meet in Great Britain 
during 1940 had been accepted by the bureau of the 
“3 seventeenth congress in Moscow in August, 1937. The 
last previous meeting of the congress in Great Britain 
5, was held in 1888, and geologists throughout America 


NON-TECHNICAL BOOKS ON SCIENCE 


Two years ago the American Association for the 

Advaneement of Science began the publication of 

those symposia presented at its meetings that are 

judged to be “so comprehensive and of such high 

| order of merit that it can not afford not to publish 
- them.” Six of these symposia have been published— 
“Tuberculosis and Leprosy,” “Syphilis,” “Applieca- 
tions of Surface Chemistry in Biology,” “Recent Ad- 

vances in Chemical Physics,” “Mental Health” and 

“The Migration and Conservation of Salmon.” Two 
more—“Problems of Lake Biology” and “The Gono- 

coceus and Gonococcal Infection”—are about to ap- 

pear from the press. The manuscripts of two addi- 
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had been formulating plans to attend. At date of 
taking action to postpone the meeting the officers of 
the congress had anticipated an attendance of the order 
of fifteen hundred. The prospective program for the 
congress had included a wide range of subjects of jp. 
ternational interest and importance. Sixteen exeyy. 
sions before and after the session had been arranged 
to conduct visiting geologists throughout England, 
Scotland and Wales. Twenty-two individual geolog. 
ical and mining societies and societies concerned with 
related sciences had supported the Geological Society 
of London in organizing the session. 


FERENCE VON TompPa, president of the International 
Congress of Prehistoric and Protohistorie Sciences, 
announces that the third session of the congress, which 
was to have been held in Budapest during the summer 
of 1940, has been postponed pending the establishment 
of peace in Europe. The American members of the 
permanent council of the congress are: A. L. Kroeber, 
University of California; George Grant MacCurdy, 
Yale University; Harriett M. Allyn, Mount Holyoke 
College, and Carl E. Guthe, University of Michigan. 


THe American League against Epilepsy, composed 
of physicians, has sponsored an organization called the 
“Laymen’s League against Epilepsy,” formed for the 
purpose of educating the publie concerning the various 
aspects of epilepsy and for stimulating contributions 
towards research. Officers elected at the first annual 
meeting on December 4 are as follows: President, Mrs. 
Francis B. Riggs; Vice-presidents, Clinton H. Crane 
and Dr. William G. Lennox; Secretary-Treasurer, Mrs. 
Mary L. Fleming. Medical sponsors, Dr. Stanley 
Cobb, Dr. Irvine McQuarrie, Dr. Adolf Meyer, Dr. 
Wilder Penfield, Dr. Tracy Putnam and Dr. William 
Kerr. The office of the society is at the Harvard 
Medical School, Boston. 


DISCUSSION 


tional symposia—“The Cell and Protoplasm” and 
“Blood, Heart and Cireulation”—will soon be ready 
for the printer. 

Experience has already proved that in publishing 
distinguished symposia the association is making an 
important contribution to the progress of science. 
For one thing, it is exercising its function as 4 sy0- 
thesizing agency. For another, it is making available 
important seientifie material which, at least in the 
field of public health, is having a profound influence 
on the country. The inauguration of the publishing 
of these symposia constitutes the beginning of a new 
period in the history of the association. 

The association is now entering on a new undertak- 


ser 

A 

ence 

porta 

writt 

they 

scien 

the f 

ae of 

quen' 

ence 

new 

Th 

woul 

longe 

stron 

prin¢ 

whet: 

| finer 

cepte 

| pher 

tion, 

evolt 

rise | 

level 

his 

ease 

they 

are ( 

inors 

that 

orga 

harn 

futu 

TI 

of 

ning 

tion 

mitt 

the 

mak 

ilicat 

worl 

U 

the | 

fron 

copl 

mer 

lishe 

boot 


pecemBer 22, 1939 


-» that promises to be equally important in a differ- 
ant field. It has entered into a contract with Double- 
day, Doran and Company, Ine., for the publication of 
a series of non-technical books on science to be known 
js American Association for the Advancement of Sci- 
ence Series. The books of this series will be on im- 
portant subjects of wide public interest and will be 
written by competent and distinguished authorities. 
They will be for the intelligent general public—every 
scientist is an amateur except in his own field—for, in 
the final analysis, science and all the other avenues 
of progress depend upon society as a whole. Conse- 
quently, from the narrow view of tke defense of sci- 
ence the association is justified in entering on this 
new undertaking. 

There are, however, broader considerations, for it 
vould not profit science even though it were wor- 
shipped if civilization should die. Science is no 
longer regarded as something quite apart from the 
strong currents of life. It is, on the contrary, the 
principal force that is hurrying mankind forward, 
whether toward a precipice or into serene waters of a 
fuer and nobler civilization is not yet generally ac- 
cepted as certain. Although theologians and philoso- 
phers and politicians are often despairing of civiliza- 
tion, scientists are haunted by no such misgivings. 
They have as a background the long history of the 
evolution of life on the earth. They know of the slow 
rise of man, with his many ups and downs, from the 
level of the lower animals. They are well aware of 
his physical, mental and moral imperfections and the 
ease with which he can stumble. Yet on the whole 
they regard his prospects with steady eyes, for they 
are developing methods of learning the realities of the 
inorganic and the organie worlds, and are confident 
that the continued pursuit of these realities and the 
organizing of both individual lives and society in 
harmony with them will lead inevitably to a better 
future, 

There are no complexities in the arrangement the 
association has made for the publication of this series 
of non-technical books on science. Any person plan- 
uing to write such a book may offer it to the associa- 
tion as one of its series. If it is accepted by the com- 
mittee appointed to represent the association, and if 
the publishers approve of the book, the author will 
make a direet contract with the publishers for its pub- 
lication under the usual terms and royalties for such 
works. The publishers assume all the financial risks. 

Upon the appearance of a book of this series from 
the press, the association will buy from the publisher 
from time to time, at a substantial discount, as many 
copies as it may require and will offer them to its 
members at a substantial discount from the pub- 
lisher’s retail price. The publisher will also sell the 
book through the usual channels. The association will 
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advertise each book published under this contract in 
both Science and The Scientific Monthly. And in 
all advertisements of each of these books the pub- 
lisher will state that it is one of the American Asso- 
ciation for the Advancement of Science Series. 

All that remains is to secure manuscripts that have 
the desired qualities—soundness, timeliness, impor- 
tance and literary excellence. It is expected that only 
a few books will be published each year, at least at 
first. The development of the plan will be guided by 
experience, as in the publication of the symposia. If 
the books in this new series are kept on a correspond- 
ingly high plane of excellence, they will set the gen- 
eral pattern for non-technical science and exert in 
time a profound influence on science and society. 
Inquiries respecting the project are invited. 


F. R. Movtton, 
Permanent Secretary 


THE LARGE MAMMALS OF THE GREAT 
PLAINS 


It is cogent to ask if the larger game animals of the 
Great Plains are not rapidly undergoing domestication. 
One who makes a brief study of the Great Plains big 
game reserves is likely to be impressed that the bison 
and antelope are rapidly being domesticated in all of 
them, due to (1) winter feeding on hay, and (2) 
various schemes for regulating breeding and care of 
young in close quarters. 

The reserves are at the same time overgrazed to a 
considerable degree. One of the largest of these, at 
Wainwright, Alberta, is very badly overgrazed (1939). 
Here the smaller animals are, accordingly, deprived of 
shelter and are wanting or deficient as to numbers. 
Some of them, such as the badger, small vertebrates 
and various invertebrates, are threatened with extirpa- 
tion. 

This brings us to the consideration of the size of 
area necessary to prevent domestication of these ani- 
mals and their associates. Taking the minimum dail, 
range from home and normal wandering of a com- 
munity of plains animals, for example, in Nebraska, — 
1,250,000 acres is found to be near the minimum. 
Men with large experience regard 1,000,000 acres as 
the ideal area at which to aim in the case of plains 
animals. Animals which roam the national forests and 
connected national parks have very much larger areas 
available. Boerker’s list of national forests as of 1917 
shows more than haif of them with 800,000 acres of 
actual Forest Service-owned land. The Kaibab Forest 
contained 1,072,375 acres, giving ample range to the 
deer, the Kaibab squirrel, ete.; probably not over one 
fourth of the area is grazed by cattle, leaving 800,000 
acres for the wild animals, recreation, ete. 

Future generations have a right to see these animals 
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in a wild state. There would be many distressing 
appeals from botanists if redwoods, beech and giant 
cedars and other trees with their associated shrubs and 
herbs were rapidly coming under cultivation as nursery 
stock. 

This need has been realized by animal ecologists and 
students of wild life for some time. It was brought 
to more general attention at about the same time by 
the National Park Service and a committee of the 
Ecological Society. This resulted in the investigation 
of thirteen areas, four or five of which were considered 
suitable for a Great Plains National Monument. 


V. E. SHELFORD 
UNIVERSITY OF ILLINOIS 


ZOOLOGY FOR PRE-MEDICAL STUDENTS 

Unoer the above title, Dr. H. S. Diehl* advised less 
zoology and criticized the alleged arts college advice 
to pre-medics “to take as much zoology as they can 
possibly get in.” 

Zoologists in charge of pre-medics are really not 
advising “all they can possibly get in,” but urging all 
such zoology courses (as well as those chemistry 
courses) which will give the pre-medies a sufficiently 
thorough preparation to do well in the medical apti- 
tude tests, and get in and stay in medical school. To 
“take only those courses which are required for en- 
trance to medical school,” as we are told some medical 
deans advise, is ambiguous. It probably means the 
well-known minimum, as given in all medical cata- 
logues, including one year of zoology or biology, one 
of physics and three semesters of chemistry. It is 
ambiguous, because experience shows such zoology 
(and chemistry) inadequate, and considerably more 
zoology advantageous, as we are assured in reading 
the aptitude tests and in heeding all that is related 
by our graduate pre-medics who visit after a year 
or two in medical school. 

Moreover, and most important here, medical school 
catalogues when studied more, as I studied over 40 of 
them, show many eases of various other required zool- 
ogy courses and other courses that are recommended. 
I summarized in detail these courses for half a dozen 
medical schools, nearer our institution or to which 
most of our pre-medies have gone. This summary was 
found to be too extensive to appear in these columns, 
however. To prepare our students advantageously in 
this larger scope and different pattern of zoology re- 
quirements, we have in our four-year pre-medic ecur- 
riculum three times as much zoology as the one-year 
minimum, plus a course in bacteriology. Only the 
latter would not be necessary according to the various 
requirements and recommendations. 

Dr. Diehl criticized taking arts college courses of 


1 ScreNceE, 89: 604, June 30, 1939. 


VoL. 90, No, 2347 


the same type as medical school courses, to which we 
agree, as most likely such courses in arts college wo), 
be dilute and poor. A course in human physio] 

should be displaced by a foundational laboratory 
course in general physiology. Following advice ¢ 
medical school men, we give that type of courp 
Genetics is an essential course. Human embryology 
(which our critic cites) is not to my knowledge give, 
in arts colleges, but a basic laboratory course in ge. 
eral vertebrate embryology, on frog and chick mostly, 
is and should be given. Finally, comparative verte. 
brate anatomy is an entirely different course in th 


arts college from human anatomy in the medical schoo), § 


The comparative may not cause students to make ay’ 
appreciably higher grade in mastery of details of 
regional gross anatomy when working on the cadaver, 
but it will give the beginning medical students a fg 
broader and wiser outlook upon human anatomy. 
Water C. Kraay 
UNIVERSITY OF AKRON 


SCIENTIFIC INVENTION AND SOCIAL 


CONSCIOUSNESS 


Some months ago, in the pages of this journal} 
before aerial frightfulness broke out in Europe, | 


drew attention to the remarks made in 1670 by the] 


inventor of the first airship, Francesco Lana. Lana 
conceived the greatest objection to his invention to be 
the inhuman and uneonscionable uses to which it 
might be put by unscrupulous men.? Now that sub- 
marine frightfulness has for some time been under 
way in Europe, it may not be without some interest 
to hear what the inventor of the first submarine, who 
wrote 170 years before Lana, thought of his work. 
He writes (about the year 1500) : 

How by an appliance many are able to remain for some 
time under water. How and why I do not describe my 
method of remaining under water for as long a time as! 
can remain without food; and this I do not publish ot 
divulge on account of the evil nature of men who woull 
practice assassination at the bottom of the seas, by break- 


ing the ships in their lowest parts and sinking them 


together with the crews who are in them; and although ! 
will furnish particulars of others they are such as are 
not dangerous, for above the surface of the water emerges 
the mouth of the tube by which they draw in breath, 
supported upon wine-skins or pieces of cork. 


The writer of these words was Leonardo da Vin¢i' 


M. F. 
HAHNEMANN MEDICAL COLLEGE 
AND HOspPITAL, 
PHILADELPHIA 


1 ScIENCE, 90: 180, 1939. 

2F, Lana, Prodromo, Brescia, 1670. 

3 Leicester Mss., 22 v. See Edward MacCurdy, ‘‘ The 
Masenoehe of Leonardo da Vinei,’’ 850-51, New York, 
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MILLER’S COLLECTED WORKS 


wira the publication by the University of Illinois 
boss of the second volume of the Collected Works of 
wrge Abram Miller this set begins to take on the 
pearance of an imposing monument to a long and 
spent life. The large body of mathematicians 
yo are interested in the advancement of group theory 
lize with gratitude the great convenience to them of 
‘i; collection of so many scattered papers, long and 
port, into a readily accessible form. 
The papers of Volume II date mostly from the years 
ier spent in California. He was then much inter- 
fed in groups generated by operators with given 
ations between them, in groups of isomorphisms, in 
tensions of Sylow’s theorem and in groups of prime 
wer order. Of the many topies discussed in this 
lume, probably the most important is that of the 
pups of order p™ whig¢h contain cyclic subgroups of 
der p"?. This is well covered by three papers, on 
aves 89, 165 and 271. Certainly the most brilliant 
sults are to be found in the paper, written in col- 
poration with H. C. Moreno, on non-Abelian groups 
)which every proper subgroup is Abelian. The most 
ensively studied and the most baffling problem of 
ite group theory is that of the existence of simple 
roups of odd composite order. In one of these papers 
ve page 83) Miller showed that if such a group does 
nist there must be more than 50 members in any com- 
lete set of conjugate operators or subgroups. The 
afement on page 13 that Turkin has announced the 
lution of the problem seems to be a mistake. 
What with book reviews, short expository articles, 
ports on the progress of group theory prepared for 
American Mathematical Society and _ historical 
says at the beginning and end of this volume, it, like 
ie first, has much to interest the general reader. 
UNIVERSITY W. A. Mannine 
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A GUIDE IN ENTOMOLOGY 


A Laboratory Guide in Entomology. By Rosert 
MATHESON. viit+135 pp. 48 plates. Ithaca, N. Y.: 
Comstock Publishing Company. $2.00. 1939. 
For many years there has been need for a satisfae- 

tory laboratory manual for the study of insects. Con- 
sequently, those entomologists and zoologists who are 
called upon to teach beginning courses in entomology 
will welcome Matheson’s new: laboratory guide. The 
manual seems to be well done, and, in as much as it 
presents a general view, it should be serviceable in 
giving a fundamental knowledge of insects to those 
who will branch out into other fields of biology as well 
as furnishing preparation for advanced studies in 
entomology. 

The manual is based on the work offered in the be- 
ginning course in entomology at Cornell University. 
It begins with a brief study of a crayfish to refresh 
students’ minds as to the fundamental structure of the 
arthropods. The essentials of insect anatomy, both 
external and internal, are gained from a thorough 
study of a grasshopper. This is followed by a com- 
parative study of mouth-parts; metamorphosis and 
growth; structure and classification of principal orders, 
with keys for identification of families; and some work 
on adaptation, social life, insect pollinators, relation of 
insects to animal and plant diseases and insect control. 
Of practical value is the appendix on how to collect, 
prepare, mount, preserve and rear insects. Brief lists 
of references are given in connection with some of the 
exercises. There are forty-eight well-executed plates, 
most of which are for the student to interpret and 
label. The pages are perforated and punched so that 
the plates may be removed and inserted in a loose-leaf 
notebook. A glossary of technical terms used in the 
manual is included. 

I. E. Gray 


SOCIETIES AND MEETINGS 


INDIANA ACADEMY OF SCIENCE 

Tae fifty-fifth annual meeting of the Indiana 
cademy of Seience was held on November 9, 10 and 
il, in Terre Haute, Ind., with Indiana State Teachers 
pllege as host. Some 350 scientists from Indiana 
id adjoining states were in attendance. The gen- 
rl meetings were presided over by Dr. L. A. Test, 
e-president, Purdue University, in the absence of 
president, Dr. T. G. Yuneker, DePauw University, 
# is on a botanical research expedition in the 
uth Seas. Dr. Willis S. Blatchley, one of the 
larter members of the academy and now eighty years 
 &ge, gave the principal address on “The Days of a 
aturalist,”? 

Some eighty-six research papers were read at the 


nine divisional meetings, and a panel discussion on 
“Teaching Bacteriology” was also carried out in the 
Bacteriology Division. The following divisional 
chairmen were chosen for 1940: archeology, Paul 
Weer, Indianapolis; bacteriology, Dona G. Graam, 
Indiana State Teachers College; botany, Ralph M. 
Kriebel, Soil Conservation Service, Bedford; chem- 
istry, Karl Means, Butler University; geography and 
geology, W. D. Thornbury, Indiana University ; mathe- 
matics, Cora B. Hennel, Indiana University; physies, 
James F. Mackell, Indiana State Teachers College; 
psychology, R. A. Acher, Indiana State Teachers Col- 
lege; zoology, W. H. Hiestand, Purdue University. 
The dinner meeting was held on Friday evening 
with 150 in attendance, after which President 
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Yuncker’s address on “Parasitism as a Way of Life” 
was read by Dr. Winona Welch, DePauw University. 

The officers chosen for the year 1940 are: President, 
Frank Wallace, state entomologist, Indianapolis; 
Vice-president, S. §S. Visher, Indiana University; 
Secretary, W. P. Allyn, Indiana State Teachers Col- 
lege; Treasurer, W. P. Morgan, Indiana Central Col- 
lege; Editor of the Proceedings, Paul Weatherwax, 
Indiana University; Press Secretary, Will E. Eding- 
ton, DePauw University. 

The Junior Academy of Science held its meetings 
on Saturday with an attendance of 200. A number 
of papers were read by the young scientists, and the 
various high-school clubs had very interesting exhibits 
on display. The principal address was given by Dr. 
W. P. Allyn, Indiana State Teachers College, on 
“Indiana Fauna.” Miss Ruth Downey, George Wash- 
ington High School, Indianapolis, and Robert Ben- 
nett, Mishawaka High School, were chosen as the two 
outstanding junior scientists and were recommended 
for the honorary memberships in the American Asso- 
ciation for the Advancement of Science. The officers 
of the Junior Academy for 1940 are: President, Jack 
Wilkie, Elmhurst High School, Fort Wayne; Vice- 
president, Dorothy Smitha, George Washington High 
School, Indianapolis; Secretary-Treasurer, Robert 
Karler, Mishawaka High School. 

The state societies of taxonomists and entomol- 
ogists, which are affiliated with the academy, held 
their meetings on Saturday. 

The annual meeting of the academy for 1940 will 
be held in Muncie, Ind., with Ball State Teachers Coi- 


lege as the host institution. whys 


Press Secretary 


THE NEW ENGLAND INTERCOLLEGIATE 
FIELD GEOLOGISTS CONFERENCE 

THE thirty-fifth annual conference of the New En- 
gland Field Geologists was held in Hartford, Conn., 
on October 20, 21 and 22. Dr. Edward L. Troxell, 
of Trinity College, was in charge of local arrange- 
ments, and was assisted by geologists from Wesleyan 
and Yale Universities. More than 150 geologists at- 
tended the field trips and the discussion meetings at the 


SPECIAL ARTICLES 


THE MECHANISM OF THE BIOLOGICAL 
CITRIC ACID SYNTHESIS 


THE role of pyruvic acid in the synthesis of citric 
acid in the animal organism has been studied earlier 
by Simola,! who found that administration of pyruvie 
acid to rats induces a comparatively powerful excere- 
tion of citrie acid, and also by Simola and Alapeuso,? 
who demonstrated a synthesis of citric acid in vitro by 


1P. E. Simola, Skand. Arch. f. Physiol., 80: 375, 1938. 
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College Lounge. Dr. Remsen Ogilby, preside; 
Trinity College, welcomed the visitors. 

The Friday afternoon field trip was led by D 
Troxell. This trip included the relations betwee, th 
lava flows and Triassic sandstones on the Trinity Cap 
pus, the pillow structure and mineral content of 4, 
flows near New Britain, and a spatter cone in a tp) 
rock quarry near Farmington. 

Dr. Chester R. Longwell, of Yale University, oy 
ducted a trip on Saturday to the eastern border , 
the Triassic Lowland. The geologists studied the oy; 
dence of the great eastern boundary fault, as recon 
in sediments and structure of Triassic strata, in fy 
tures of Triassic igneous rocks and in structure of pre 
Triassic rocks. The distribution of fan-glomerate a), 
increase of grain size away from the fault were ey 
phasized. 

The glacial geology of the Hartford-Middleto 
region was studied under the direction of Dr. Richa 
F. Flint, of Yale University. .The features of the dig 
sected clay plain, red gravel knolls, continuous kno 
of “kame” type, ice-contacts, varved silt and cla 
kettle complex in kame terraces and parallel-bedd 
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dunes were discussed. | i 
Dr. Joe Webb Peoples and Dr. Dave Keppel, ate 

i of citric 

Wesleyan University, conducted an excursion on Su alg 
day to show the lithology and structures of some ¢ ) ‘ 


the crystalline rocks bordering the Triassic on th 
east between East Hartford and Portland. Parallel 
ism between the structural lines of the crystalline Gla 
tonbury gneiss, Bolton schist, Maromas gneiss and peg 
matites with the Triassic was illustrated at numero 
places. The trip was conciuded at the Stricklav 
quarry. 

An excursion for glacial geologists was made to ti 
Quinnipiac-Farmington lowland on Sunday under th 
leadership of Dr. Richard J. Lougee, of Colby Collegt 
A glacial delta with an attached esker was studied. 

It was voted at the annual business meeting to me 
at Dartmouth College, Hanover, N. H., in 1940, unéé 
the leadership of Dr. J. W. Goldthwait. 

Lioyp W. Fisuer, 
Permanené Secretary 
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adding pyruvic acid to finely ground tissue pulp. Co! 
tinued research by Simola, Hallman and Alapeut 
showed that, under definite experimental conditi0! 
addition of pyruvic acid together with fumaric 7 
oxalacetic acid to the tissue pulp produced effet 
which were more pronounced than those caused by 

2P. E. Simola and H. Alapeuso, Suomen Kemistiltl 
(Acta chemica fennica) B, 11: 17, 1939. 


3 P, E. Simola, N. Hallman and H. Alapeuso, Sw 
Kemistilehti (Acta chemica fennica) B, 12: 10, 19% 
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if these acids alone. This combined effect is illus- 
trated particularly clearly by Hallman’s* work with 
the heart muscle. 

Detailed investigations have now convincingly shown 
at pyruvie acid and the 4-carbon acids act in the 
imal organism as primary sources of the enzymic 
‘trie acid synthesis. In these investigations it was 
possible, under suitable conditions, to produce in the 
ieart muscle enzymically about 0.2 per cent. of citric 
yid within a short period of time. The most pro- 
nounced effect was noted when pyruvie acid together 
with malic acid was used as ‘substrate under aerobic 
wnditions. Table 1 shows the results of one of such 
ombination experiments. 


TABLE 1 


9) g MinceD Heart Muscie; 50 ml BIcaRBONATE BUFFER. 
INCUBATED AEROBICALLY ; 30 MINS. AT 37°. 


pstances Na pyruvate Na malate Na pyruvate 15.0 mg 
waded 15-0 mg 39.0 mg Na malate 39.0 mg 


tric acid 
produced 1.2 mg 3.1 mg 25.0 mg 


When larger quantities of malic and pyruvic acid 
yere employed, under the above conditions, the amount 
of citrie acid could be substantially increased. For in- 
tance, in an experiment with 325 mg Na pyruvate and 
510 mg Na malate, 20 g heart muscle produced in 30 
minutes 151 mg eitrie acid. 

In the synthesis of citrie acid, malic acid is obviously 
irst dehydrated enzymically to oxalacetie acid, which 
len immediately reacts with the excess pyruvic acid 
0 form an intermediate compound of citrie acid. 
That citrie acid ean be synthesized by purely chemical 
iethods from pyruvie acid and oxalacetic acid, has 
been shown earlier by Knoop and Martius.*) 

To our surprise we found, however, that the effect of 
xalacetic acid in the heart muscle was distinctly less 
pronounced than that of malie acid. The effect of 
umarie acid was approximately equal to that of oxala- 
etic acid. In the other tissues examined, oxalacetic 
cid produced the best effects. 

When boiled tissue was used, synthesis of citrie acid 
ould not be demonstrated—even in the presence of 
malacetic acid. Hence it can be concluded that under 
le conditions of our experiments, the citric acid for- 
hation is aseribable to enzymie¢ processes. 

It should also be observed that in the combination 
xperiments the effect of phospho-pyruvic acid was 
iefinitely less than that of pyruvic acid alone. 

Our experiments indicate that at least in the heart 
= uscle—which, according to unpublished work of Hall- 
han, effects a very powerful decomposition of citric 


‘N. Hallman, Suomen Kemistilehti (Acta chemica fen- 

ica) B, 12: 11, 1939. 

and ©. Martius, Zeits. f. Physiol. Chem., 
6. 
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acid—pyruvie acid is transformed to a large extent 
via citric acid. From the citrie acid stage the decom- 
position follows the course discovered by Martius and 
Knoop,® to a-keto-glutaric acid and then further to 


succinic, fumaric, malic and oxalacetie acid. Follow- . 


ing the union of the 4-carbon skeleton with pyruvic 
acid, to form the primary stage of citric acid, the cycle 
proceeds further. (It is probable that the vitamin B, 
plays an important role in the decarboxylation of this 
precursor of citric acid, formed from pyruvic and 
oxalacetic acids.) As a result of successive dehydra- 
tions and additions of water molecules, pyruvic acid 
is in this process ultimately burned to carbon dioxide 
and water, whereby each molecule of pyruvic acid 
requires 5 atoms of oxygen and produces 3 molecules 
of carbon dioxide. 
NuLo HALLMAN 
P. E. Smmoia 
DEPARTMENT OF MEDICAL CHEMISTRY, 
UNIVERSITY OF HELSINKI, FINLAND 


LOSS OF BIOLOGICALLY FIXED NITROGEN 
FROM SOILS AND ITS BEARING ON 
CROP PRODUCTION 

Ir is well known that application of readily fer- 
mentable carbohydrates to soil leads to increased micro- 
bial activity, resulting in the fixation of considerable 
quantities of atmospheric nitrogen. With a view to 
finding out how far the nitrogen thus fixed is available 
for plant nutrition, a number of pot and field trials 
were carried out with different crops. Using molasses 
(a waste product obtained from the local sugar factory 
which is rich in sugars, having a total percentage of 
from 50 to 60 per cent. of sugars), it was found that 
although useful amounts of nitrogen are fixed in the 
soil, the major part of it was somehow not available 
for plant growth. Thus, in a typical field experiment 
using Ragi (Hleusine coracana) the results given in 
Table 1 were obtained: 


TABLE 1 
Yield of grain 
Treatment in gms. 
3,560 
Sugars® (as molasses) 4,810 


* The sugar (as molasses) was applied in quantities such 
that it fixes the same amount of nitrogen in the soil as sup- 
plied in the form of Hongay cake. 

From the foregoing table, it is evident that only a 
part of the fixed nitrogen is rendered available to the 
crop; probably the rest is being lost from the soil 
system. Mirchandani' has reported a similar type of 
nitrogen loss. 

6C. Martius and F. Knoop, Zeits. f. physiol. Chem., 
246: I, 1937. 


1. J. Mirchandani, Proc. Nat. Inst. Sci., Vol. III, 185, 
1937. 
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Nibroger Fixed in mg: 


The results of the laboratory studies relating to the 
fate of the nitrogen fixed in the soil are represented in 
Fig. 1. 
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Soil 7) + Glucose Co-59.)+Rice sbraw o-4g 


Fie. 1 


These results show that the fixation of nitrogen under 


these conditions is almost immediately followed by its 
loss, so that both the processes proceed simultaneously 
till about three weeks, when the period of maximum 
fixation is reached, and during this period the rate of 
fixation is obviously greater. The loss continues stead- 
ily even after this period so that, within the following 
three to four weeks, more than 60 per cent. of the fixed 
nitrogen disappears from the soil system. This, com- 
bined with the fact that a period of rest extending up 
to four weeks is necessary between fertilizer applica- 
tion and sowing or transplanting, would indeed show 
that the crop can not fully utilize the nitrogen fixed by 
these materials. In presence of straw in the medium, 
however, the loss is prevented and the fixed nitrogen 
is retained in the system for a longer time. 


The same type of loss is also observed when nitro- 


gen in the form of dried Azotobacter cells is added to 
the soil (Table 2). 


TABLE 2 


Time in days: 5 7 12 17 


Nitrogen lost in m 
from 10 g of so 0.74 0.80 1.08 1.62 


It has also been observed that this loss of biologically 


fixed nitrogen can be prevented to an appreciable 
extent by the addition of cellulosic materials like straw. 
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Probably this loss of fixed nitrogen is of g genera] 
character in the soil even under natural Conditions 
more especially in tropical climes; and this same Logg 


which is going on to a lesser extent to which natural | 


fixation is also taking place, may have been magnified 
under the above experimental conditions. Fy] details 
of the experiments will be published elsewhere, 

Experiments with a view to finding out the exag 
mechanism of this loss and methods of preventing jt 
in actual field operations are in progress. 

Our thanks are due to Dr. V. Subrahmanyan anj 
Mr. B. N. Banerjee for their kind interest jin th 
progress of the work. 

T. R. Brasxaray 


8. C. 
INDIAN INSTITUTE OF SCIENCE, 
BANGALORE, INDIA 


THE AVAILABILITY OF THE IRON IN 
DRIED PEAS AND BEANS 

Since dried peas and beans have been considered 
important sources of dietary iron on the basis of their 
relatively high content of this element, an investigation 
has been made of the actual availability of the iron in 
blackeyed peas, green and yellow split peas, navy 
beans, pinto beans and butter beans. Blackeyed peas, 
which had been cooked preliminary to drying and 
grinding, were found to have all the iron available? 
The details of the biological technic used may be found 
in a previous report upon the availability of iron.’ 
In general the method consists of measuring the rise 
of hemoglobin in rats rendered anemic by an exclusive 
milk diet in response to the addition of the test food. 

The process used in preparing the dried peas and 
beans for feeding consisted of drying them at 60° to 
65° C., breaking in a mortar and grinding in a ball 
mill until the particles were fine enough to pass through 
a 40-mesh sieve. Analyses of the dried products for 
total iron by Farrar’s method showed the following 
values expressed in mg per gm: blackeyed peas, 0.087; 
green split peas, 0.053; yellow split peas, 0.053; navy 
beans, 0.077; pinto beans, 0.077; butter beans, 0.78. 

The experimental animals were weaned at 21 days 
of age and placed on a diet of fresh whole mik. 
When the level of hemoglobin had fallen, below 3.0 gm 
per 100 ce of blood, the test foods were added to the 
diet at levels providing 0.2 mg of iron per day through- 
out the 6-week experimental period. Positive controls 
were fed 0.2 mg of iron, as ferrie chloride. Negative 
controls were kept on the milk diet alone as a check 
on its freedom from contamination. Each animal te 
ceiving an iron-containing supplement was given daily 
0.05 mg of copper, as copper sulfate, to insure thal 
hemoglobin synthesis might be as complete as possible. 


1 Ascham L. M. Speirs and D. Maddox, Jour. N utrition, 
16: 425, 1938. 
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347 22, 1939 
Pye animals were distributed to the various supple- 
vents 25 evenly as possible in respect to age, weight 
03g id litter mates. 

a] ME The gains in hemoglobin during the experimenial 
ied TABLE 1 


uilg REGENERATION OF HEMOGLOBIN IN ANEMIC Rats REcEIV- 
¢ yg EITHER FERRIC CHLORIDE OR Foop SUPPLEMENTS 
CoNTAINING 0.2 MG OF PER Day DuriInG AN 
EXPERIMENTAL PERIOD OF 6 WEEKS 


it 
| Number Gain in 
Supplement ofrats hemoglobin ~%-D.* 
nd gm/100 ce 
25 | 9.3 0.26 

8 8.8 0.46 

Pinto beANS 9 8.9 0.42 
6 10.3 0.20 


*Standard deviation of the mean. 
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period in response to the various food supplements 
are shown in Table 1. As is evident from the figures 
for the standard deviation of the mean (S. D.), small 
differences may not be considered significant for these 
values. The hemoglobin of the animals receiving the 
test foods and of those receiving completely available 
iron, in the form of ferrie chloride, rose to approxi- 
mately the same levels. It appears, therefore, that the 
iron in the dried foods tested, namely, blackeyed peas, 
green and yellow split peas, navy beans, pinto beans 
and butter beans, is completely available to the nutri- 
tionally anemic rat for the regeneration of hemoglobin. 


ASCHAM 
Mary SPErIrs 
DorotHy Mappox 
GEORGIA EXPERIMENT STATION, 
EXPERIMENT, GA. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


: (ULTURE TECHNIC FOR QUANTITATIVE 
» GROWTH STUDIES WITH 

MYXOPHYCEAE 

vy fa DHE procedure whereby aliquots are taken for cell 


munts from liquid or other large volume culture media 
nd Mags accurate because of unequal distribution. And 
he hanging-drop method of slide culture is difficult 
1d Mage wanage for long periods when frequent changes of 
lution must be had. Therefore when studies of cell 
se Mmecrease in number are to be made of small organisms 
veponewhat larger than bacteria, other methods must be 
d. @evsed. Two such methods are here reported. 

.d My Chroococeus was grown in tiny paraffin boxes fixed 
1) Mao glass slides. The boxes were made from the sprocket 
|| Mapoles of 16 mm uncoated movie film kindly donated by 
hfe Eastman Kodak Company of Rochester, New 
+ @eork. Short strips of the film were washed overnight 
y ae distilled water, dried, roughened by fine sandpaper 
, Md coated with hard (62°) paraffin. Pieces contain- 
y (ars 4 Single rectangular hole were affixed to cover-slips 
3, MY Warming. Into the little. receptacle so produced 
3 Mee blue-green algae cells were transferred by micro- 
rette from a Bristol solution culture. Accurate 
nents were made of the ceils so introduced at the 
¢ Mepsinning and after any desired period up to 72 hours. 
vaporation was controlled by keeping the prepara- 
ion in large petri dishes containing wet filter paper 
nd by adding distilled water when necessary. 

The second method was found useful for micro- 
Mganisms which have a gelatinous sheath, such as 
Anabaena and diatoms. Thoroughly clean cover-slips 
ere broken into tiny pieces, washed and placed in 
mali petri dishes in such manner that each little 
plece of glass remained free from the others. The 
reparation was sterilized while wet so that the glass 


fragments became attached and but one surface was 
available for algae growth. Over this preparation 
was then poured about 10 ce of a Bristol solution eul- 
ture of the organism and the whole was allowed to 
stand for from 24 to 48 hours. By that time algae 
were attached and growing on the fragments. Single 
pieces were then transferred to hollow ground culture 
slides, one to each, and the number of cells counted. 
Anabaena was kept healthy and increasing in cell num- 
ber under such conditions for as long ‘as 120 hours 
with many changes of solution, while the accompany- 
ing growth was quantitatively determinable at will. 
Although most of the blue-green algae grow nicely 
on agar and such colonies serve adequately as stock 
material, it is next to impossible to obtain a quantita- 
tive sample therefrom. Consequently, the procedure 
of first transferring from agar to Bristol solution was 
adopted. Cell increase in this medium takes place 
readily, and clumps can be so broken by mild shaking 
that samples for quantitative study can be obtained as 


deseribed above. 
LEE WALP 
THE LANKENAU HOSPITAL RESEARCH 
INSTITUTE AND MARIETTA COLLEGE 


AN INEXPENSIVE SMALL AIR COMPRESSOR 


HoaGLanp! and others have stressed the desirability 
of adequate aeration of solutions if reliable experimen- 
tal data are to be obtained from plants grown in 
culture solutions. Those working in greenhouses far 
removed from a source of compressed air are forced 
to choose between several rather unsatisfactory proce- 
dures. Small rotary pumps may not give sufficient 
pressure to assure air for all cultures. Conventional 


1D. R. Hoagland, Bot. Rev., 3: 307-334, 1937. 
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air compressors of smaller sizes pump so little air that 
they are likely to be inadequate for future require- 
ments. Compressors of sufficient capacity to meet 
probable future needs are expensive. With the 
thought that it will later be replaced by a large com- 
pressor or by one such as that described in this jour- 
nal,? an aerating system made as follows has been 
found very satisfactory. Its chief appeal is its very 
low cost. Most of the necessary equipment may be 
found in the laboratory and in the junk yard. 

A Kellogg pump which was regular equipment on 
an old model Cadillac car (SJ series) was mounted 
on a heavy wooden frame. A twelve-inch V belt pul- 
ley was substituted for the gear on the pump. This 
together with the standard size three-inch pulley on a 
4 H.P. electric motor gave the pump a speed of about 
400 r.p.m. A three-gallon spray tank was mounted on 
the same frame immediately above the motor. In order 
to reduce friction and avoid breakage of a metal tube, 
a heavy cloth-reinforced rubber hose was used to carry 
the air from the pump to the tank. The outlet from 
the tank connected with suitable reducers to a two-inch 
pipe twelve inches long filled with cotton—as a pre- 
caution against oil getting into the solutions. 

This compressor,? which was assembled without 
expenditure for technically skilled labor and at no 
cash outlay except for the belt and the twelve-inch 
pulley, has supplied for three months continuous aera- 
tion for 120 containers (ranging in size from three 
quarts to three gallons) with pin-punctured rubber 
tube aerators. When fewer solutions are aerated the 
air pressure is regulated by the simple expedient of 
by-passing air through a rubber tube partially closed 
with a screw clamp. 

Because the pressure in the entire system is depen- 
dent on all the lines remaining intact, it has been found 
desirable to use five-sixteenths-inch glass T tubes with 
grooved ends for one-quarter-inch rubber tubing used 
in the air lines. 

G. J. RALEIGH 

CORNELL UNIVERSITY 


A CONVENIENT METHOD FOR OBTAINING 
BLOOD SERUM 


Servo is used for a number of chemical analyses and 
is usually obtained by permitting a tube of blood to 
clot. The serum is obtained after freeing the clot 
from the walls of the tube by a thin knife or fine glass 
rod, which is insinuated between the clot and the walls 
of the tube and then passed around the clot. The tube 
is then centrifuged or allowed to stand until the clot 
shrinks sufficiently to liberate enough serum. 


2H. W. Beams, A. T. Casteel, R. L. King, Science, 86: 


428, 1937. 
3 The pump was furnished by F. W. Barrett, and the 


assembly was made by C. J. VanEtten. 
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In carrying out these manipulations, the clot j, 
quently injured and the serum is often contamina 
with cells, either intact or hemolyzed. The foljoy:, 
method avoids all trauma to the clot. 

A test-tube or centrifuge tube of suitable size 
waxed on its inner surface by filling it with moi, 
wax and pouring out the excess. The tube is alloyg 
to cool while rotating it so as to spread the y, 
uniformly on its walls. After the wax has solidif, 
a small pledget of dry cotton is placed at the hott, 
of the tube by means of a glass rod. The tip of 4 
tube is then placed in the Bunsen flame momentayil 
The wax melts and secures the cotton to the bot 
of the tube. 

The tube is filled in the usual way. The cot 
serves to initiate clotting and to fix the clot to the hy 
tom of the tube. Then, as the clot shrinks, it will] 
well away from the surface of the blood, since it do 
not stick to the waxed walls. The serum can | 
pipetted away from the clot or poured into a suits) 
vessel, the clot remaining in the tube. 


KE. M. Apranamsoy 
THE JEWISH HOSPITAL, 
BROOKLYN, N. Y. 
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